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PIONEER ROTATABLE AIR SPEED INDICATOR and 
ELECTRICALLY HEATED PITOT STATIC TUBE 



ROTATABLE AIR SPEED INDICATOR 7ype 735 
is an essential instrument, carefully designed to be 
quickly and easily read in conjunction with other 
instruments of the flight group. It is usually placed 
immediately to the left of the Turn Indicator. .. the 
Climb Indicator being placed on the opposite side. 

The mechanism may be rotated so that when a pre- 
determined air speed has been attained, the pointer 
assumes a horizontal position on the right hand side 
of the diaL.The Rotatable Airspeed Indicator employs 
the same high grade mechanism used in all standard 
Pioneer instruments. Available ranges, 200 to 300 mph. 



ELECTRICALLY HEATED PITOT STATIC TUBE, Jype 357D... 
positively prevents ice formation at low temperatures, thus insuring operation of the Air Speed 
Indicator at all times... It is an established fact that within a certain low temperature range, ice will 
rapidly form on various parts of an airplane. The Pitot Static Tube, because of its small dimen- 
sions, may be rendered completely ineffective often before the airplane itself has been seriously 
affected by the ice load. Concurrently with this ice forming condition, low or zero visibility is 
usually encountered, making it necessary for the Pilot to depend entirely upon his instruments. 
The perfection of the Heated Pitot Static Tube makes possible reliable airspeed indication, regard- 
less of temperature. To provide for various methods of mounting, Pitot Static Tubes, type 357D are 
offered in three models. All three models have the same Pitot Static section as illustrated above. 


PIONEER INSTRUMENTS 

PIONEER INSTRUMENT COMPANY. INCORPORATED 


VULTEE V-l A TRANSPORTS 

Powered by 

WRIGHT CYCLONES 

The new 10-place Airplane Development 
Corporation’s Vultee V-1A Transports, 
powered by Wright Cyclone Engines, 
have a high speed of 235 miles per hour 
andacruisingspeedof215m.p.h. Super- 
speed transports of this type are now 


S TREAKING through the night at an average speed of 
223 miles per hour. Major James Doolittle made a non- 
stop flight from Los Angeles to New York, in a Cyclone- 
powered Vultee 10-place American Airlines transport, in 
11 hours and 59 minutes— establishing a new transconti- 
nental speed record for transport planes. 

New transport speed records were also established during 
January, 1935, by Eastern Air Lines and Transcontinental 
& Western Air. E.A.L. made a scheduled flight from Miami 
to New York in 6 hours and 34 minutes with a Cyclone- 
powered Douglas. T.W.A. flashed between Chicago and New 
York, with a Cyclone-powered Douglas in the remarkable 
time of 2 hours and 54 minutes. 

Such outstanding achievements in the field of high-speed 
transportation speak eloquently of the tremendous power 
and dependability of W'right Cyclone Engines. 
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A DIVISION OF CURTISS- WRIGHT CORPORATION 



The new MARTIN OCEAN TRANSPORT has lifted 
a greater gross load than any other American plane 
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Under 
the llood 


Reactions of the student to modern 



instrument and beam flight training 


and Howard feast <*■- 


I N THE practice of instrument fly- 
ing, as in other phases of aviation, 
complete and thorough knowledge, 
properly applied, is the only pos- 
sible safeguard. In addition, this knowl- 
edge must be applied with skill and pre- 
cision for it to be fully effective. The 
modern basis of airline operation is 
safety, — comfort, — efficiency, in that 
order of importance. The study of in- 
strument flying, meteorology, etc., is 
not undertaken with the purpose of at- 
tempting to fly under impossible or 
hazardous conditions, but to allow nor- 
mal operations to be completed more 
efficiently and to take care of the un- 
foreseen in a safe, positive manner. 

Learning instrument flying is a long, 
detailed operation, involving many hours 
of study and practice, extending over 


many weeks. The pilot whose early 
flight training has been properly con- 
trolled and coordinated will learn to fly 
by instruments quicker and often more 
accurately than the pilot whose experi- 
ence has been less closely supervised, 
and accordingly has not learned the 
proper coordination of mind and muscle, 
and who is less able to "think through 


a maneuver” than lie is to fly through it. 

At one time the most difficult part of 
the training was in developing sufficient 
confidence in the instruments for the 
student to rely upon them. This is no 
longer true. The students now receive 
sufficient technical instruction for them 
to fully appreciate the instrument as 
such. This instruction will be detailed 
later. There is, however, some uncon- 
scious restraint that brings about the 
early difficulties in the actual flight in- 
struction. Two major difficulties in- 
variably develop; namely, tenseness on 
the part of the student and inability to 
interpret his instrument board and re- 
act physically to what he sees. When 
first under the hood very few men will 
interpret their compass correctly and 
turn in the correct direction to reach a 



40 


AVIATION AVIATION 

February, 1935 February. 1935 



value. He accordingly does fairly well 
in his early practices. For the first 
seven to ten hours of under-the-hood 
flying he progresses slowly but steadily 
and acquires a certain standard of skill 
that will apparently develop steadily to 
a point that can be considered full com- 
petency. He then invariably gets worse 
and worse until it is even apparent to 
the student that he is unable to get any 
results. Frequently he despairs of ever 
learning at all. It will then take him 
from five to eight hours to even begin 
to regain his former ability. His 
progress will then usually be very rapid 
and he will soon be able to fly smoother 
and more positively under the hood than 
lie was previously able to do outside of 
it. It would seeirt that a minimum of 
25 hours of hooded instrument flying is 
necessary before a pilot can be consid- 
ered fully competent when visibility is 
non-existent. 

Rate of progress 
The above is not the experience with 
a few isolated cases but has been ap- 
parent with every pilot given instru- 
ment flying by the school since Janu- 
ary, 1930, when this system of instruc- 
tion was first put into operation. 
Fig. 1 shows the rate of improvement 


of the average student in instrument 

The instruments instruction, with 
which is included radio communication, 
is designed to satisfy one of two pur- 
poses, according to the choice of the 
student : 

1. Develop men capable of taking po- 
sitions on the airlines either as instru- 
ments or radio maintenance men or as 
dispatchers, in accordance with the 
ability, aptitude, and choice of the man. 

2, Train pilots to meet the exacting 
requirements laid down by the Bureau 
of Air Commerce, Department of Com- 
merce, and by the management of 
United Air Lines. 

The training for both purposes goes 
through exactly the same procedure, the 
practical application alone being dif- 

All students spend two hours a week 
in lecture and discussion of the theory 
of aircraft instruments. This covers 
such matters as the principles of opera- 
tion, relative advantages and disadvan- 
tages of various types, and the methods 
of testing, calibrating and repairing in- 
struments. This is all fairly easy for 
students who have had a course in high 
school physics or the equivalent. Other 
students must acquire such information 


desired compass course. It would seem 
that any pilot with several hundred 
hours to his credit would not make this 
mistake, but 90 per cent of them will 
turn the wrong way. It seems that 
under the hood, where the sight of out- 
side objects is lost, the mind invariably 
interprets the compass incorrectly. How- 
ever, this fault is easily cori-ected. The 
elimination of tenseness and the physi- 
cal reaction to the visual requires con- 
siderable time. Sometimes it is neces- 
sary to fly the student under the hood 
for several hours continuously before 
tenseness is broken by fatigue. 

The Bureau of Air Commerce re- 
quires the Scheduled Air Transport 
Rating test to be taken without the aid 
of the artificial horizon or directional 
gyro. The advanced instrument ship is 
equipped with these gyro instruments 
but for the major part of the training 
only the “turn and bank’’ and compass 
are used for the purpose of directional 
flight. The turn hand is set so a defi- 
nite deflection of the hand to the right 
or left not only indicates the direction 
of turn but the rate of turn. Thus, for 
all purposes except turns of steep bank, 
where the controls are reversed, the 
rate of turn is definite. Thus the turn 
hand of the “turn and hank” instru- 
ment becomes the key for instrument 
flight. As accessories to this, the bank 


thc other and say that the rudder 
worked very hard as they had to push 
hard to effect the turn. However, when 
they can be persuaded to keep their 
heels on the floor of the cockpit, resting 
the balls of their feet on the rudder 
pedals and pull one toe back as the 
other went forward, they have no diffi- 
culty in moving the rudder and cor- 
recting the position of the turn hand. 

Next, the student tends to guide the 
ship with the stick, forgetting the rud- 
der. As the rudder controls the direc- 
tion or turn indicator, it is the key con- 
trol and the stick becomes only an aid 
to the rudder. Thus the movement of 
the stick should be secondary until con- 
siderable progress has been made, when 
the student begins to use the two 
together. 

As the problem of tenseness is 
solved, the problem of physical reaction 
to sight automatically begins to solve 
itself. However, these twin difficulties 
do not solve themselves in a few hours. 
It often takes 15 to 20 hours of under- 
the-hood flying before the student really 
feels that he is making progress in over- 
coming them. 

So far in the instrument flying he has 
'had only to interpret what he sees on 
the instrument board. After a few 
hours, he is given the radio beam. He 
has flown the beam outside the hood 


indicator, rate of climb, airspeed, com- 
pass, sensitive altimeter, tachometer, 
and other motor instruments are avail- 
able. 

Indications of tenseness 

Tenseness is indicated on the con- 
trols in two ways : first, by the pressure 
of the feet on the rudder, and second, 
by the waving of the stick. As the turn 
hand is the key instrument and is con- 
trolled by the rudder, rudder tenseness 
is the first fault to eliminate. All stu- 
dents at first will brace themselves on 
the rudder, pushing one foot against 


with the instructor and by himself, so 
he knows the pattern of the beam and 
the method of flying it. It is not new 
to him except that he has not tried to 
fly it under the hood. He must now 
not only interpret and react to what he 
sees but also to what he hears and must 
coordinate the two of them. A typical 
beam-station pattern and the method of 
getting on the beam with the familiar 
A & N zones is shown in one of the 
accompanying illustrations. 

A student works hard under the hood. 
About 50 minutes is all one can take at 
first, and then the time can be gradually 


increased. For the first 50 minutes or 
so he does fairly well, the next 30 to 
40 minutes he is terrible, and then is so 
tired he unconsciously relaxes and soon 
begins to enjoy his flight. After one 
such experience he generally progresses 

It has been our experience that the 
first six or eight hours of hooded flying 
leave the student with a false sense of 
security. When one has studied the 
instruments, as will be detailed later, 
and thoroughly appreciates them, he 
goes under the hood definitely confi- 
dent as to their uses, purposes, and 
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in another course given at the school. 

A thorough knowledge of elementary 
scientific principles will enable anyone 
to understand the operation of any air- 
craft instrument of the past, present, 
or future, and will enable him to ex- 
plain the advantages or defects of any 
of the new "inventions" which con- 
tinually appear in this field. For this 
and other reasons the lecture work is 
planned to stress scientific principles 
rather than mechanical details. That 
this procedure does not satisfy every- 
body is shown by the statement of a 
freshman who became lost in a discus- 
sion of quadrantal and semicircular 
deviations and then announced in front 
of the class that? he had been personally 
acquainted with several aviators back 
home in C and that he was cer- 

tain that “they didn’t know anything at 
all about all this stuff.” 

However, by the end of his first 
quarter this student will probably be 
able to explain better than his experi- 
enced aviator friends such interesting 
things as why a magnetic compass 
shows a left turn when the plane is 
turning right under some conditions; 
why it is subject to acceleration errors 
on easterly and westerly courses; why 
it is in general impossible to fly “blind” 
without some other directional instru- 
ment. He will also know why the 
pointer of a gyro “turn indicator” is 
on zero when a plane makes the sharp- 
est turn possible and why it is a yaw- 

at all; why a “ball bank indicator” is 
not a bank indicator but is a skid and 
side-slip indicator. If an air speed 
indicator reads 150 m.p.h. when the 
altimeter reads 8,000 feet he will know 
that the true air speed is about 175 
m.p.h. and will know how to apply fur- 
ther corrections for temperature if 
greater accuracy is desired. 

These and many other things un- 
known to many pilots of barnstorming 
days must be as familiar as the alphabet 

Limitations in instruments 

Another important part of the lec- 
ture course produces a curious reac- 
tion on the part of some students. All 

or limitations and a thorough knowl- 
edge of these is of the greatest impor- 
tance to the pilot. In fact, it would be 
very dangerous for a pilot to fly by in- 
struments without knowing these limi- 
tations. There are plenty of well known 
stories of pilots who have gotten into a 
spin while watching a compass, or who 
have come down through a thick cloud 
layer by keeping a turn indicator hand 
approximately on zero, only to find that 
they have turned 180 deg. in the process. 
Such things can be placed beyond pos- 
sibility of happening only by emphasiz- 
ing the limitations of each instrument 
and in some cases the dependence of 
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one instrument upon the reading of an- 
other. If this is done it is difficult to 
see how one can have much criticism to 
make of modern instruments from the 
safety viewpoint. Everyone will admit 
that even such a highly developed 
mechanism as the modern automobile 
has limitations, such as requiring low 
speeds on sharp turns or on a very 
bumpy road, or a clear head at the 
wheel. Yet there is something in the 
nature of many human beings which 
causes them to expect that any mechani- 
cal device called an instrument must 
function perfectly under all conditions. 
After discussing such things as north- 
erly turning errors and acceleration 
errors of compasses, barometric correc- 
tions for sensitive altimeters, the fact 
that one air speed installation is sub- 
ject to alignment and clogging errors 
while an alternate type is not as sensi- 
tive at low speeds, the necessity for 
frequent resetting of directional gyros, 
etc., it is about time to expect some 
student to say: “Well, if none of these 
instruments are any good when do we 
study some good ones?” 

Electrical misconceptions 

Radio theory and the study of elec- 
tricity are handled in a similar man- 
ner. Many of the students have a 
smattering of radio theory and some 
have rather weird ideas that must be 
disproved. 

All students taking the lecture course 
spend three hours in the instrument 
laboratory each week. In this work the 
class is divided into six small groups 
and each group given a different prob- 
lem. One group will be compensating 
compasses with different types of com- 
pensators, another calibrates altimeters 
or air speed indicators. A party may 
be performing certain experiments with 
demonstration gyroscopes in order to 

gyroscopic principles, and then open an 
actual artificial horizon, a directional 
gyro, and a gyro turn indicator, in 
order to study the mechanical details of 
an actual instrument. Thereafter no 
member of this party is expected to 
make an error so common among pilots 
of calling a "directional gyro” a "gyro 
compass.” In fact, each student is ex- 
pected to be able to explain why a gyro 
compass and a directional gyro operate 
on entirely different physical principles. 

After completing the laboratory course 
the student should be able to diagnose 
and correct most of the more common 
instrumental difficulties. His laboratory 
work has taught him how to handle a 
sensitive hair spring, how to make 
almost microscopic adjustments in some 
cases, and of course has developed the 
habit of handling small ball bearings 
without spilling them on the floor and 
the habit of making a reassembled in- 
strument contain the same number of 
parts as came out of it. 

Radio practice is studied in the 


laboratory by the application of the 
principles developed in the lecture 
courses to actual sending and receiving 
sets. An experimental ultra short wave 
transmitter, W10XAZ, is part of the 
equipment as well as several orthodox 
receivers. Students studying to become 
dispatchers work toward a second class 
radio telephone operator’s license while 
the pilots require a third class radio 
telephone license. All students learn 
code for signalling and recognition of 
beacon lights and radio identification. 

By the time flying students are ready 
for practice in a hooded cockpit they 
are familiar with the principles of oper- 
ation of the various instruments and 
understand the theory of using them in 
such combinations as the X-Y-Z and the 
1-2-3 systems of instrument flying. This 
knowledge would be of little value with- 
out the many hours of flight practice 
which makes reactions instinctive, yet 
without a thorough knowledge of instru- 
ment theory the student could not 
recognize the danger of wrong methods 
which might work in smooth air but fail 
under bad storm conditions. 

Another application is found in the 
aerial surveying course. As a part of 
the work in this course six photography 
students and an advanced student pilot 
(accompanied by a flight instructor) go 
out in a cabin plane to make vertical 
photographs of a certain strip of terri- 
tory. To do this requires flying at a 
very constant altitude, starting over a 
certain mark and continuing on a very 
steady course. The student pilot knows 
from his ground work that to do this he 
must not use his compass for steadying 
the direction and that he must not look 
down at the point he intends to fly over. 
In other words, he is aware of the physi- 
cal limitations of instruments and the 
effect of accelerations which made bomb- 
ing so inaccurate before the theory of 
approach curves had been developed, and 
he knows the common sense solutions. 
His first flight is considerably more accu- 
rate than anything he could do after long 
practice if such practice were under- 
taken without a knowledge of the proper 
procedure. 

Making instrument repair men 

Students studying to become radio or 
instrument repair men must spend a 
great deal of time in special preparation. 
A minimum of twenty-one hours a week 
is devoted to this work. As far as pos- 
sible all the students’ effort is made 
along practical lines on radio and in- 
strument equipment from the school 
airplanes. 

In all instruments the moving parts 
wear at points of contact, diaphragms, 
springs and magnets change their 
shapes, elasticity and other character- 
istics so that periodical tests must be 
made and any errors corrected. In time 
parts must be replaced. The accuracy 
of instruments is of special importance 
in the hooded cockpit planes used for 
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instrument flying practice. The neces- 
sary testing, adjusting, and repairing 
provides an opportunity for a few 
advanced students to become familiar 
with work of this sort. Students who 
wish to do so and whose records in the 
elementary courses show that they have 
the necessary ability and temperament 
are allowed to specialize in this work. 
Between two and five students do this 
each quarter. To be successful such 
students must have more than the 
normal amount of patience. They must 
have the sort of ingenuity that can build 
almost anything from bits of metal and 
they must reason analytically and in 
terms of scientific principles. When an 

this fact must start a train of thought 
which considers in turn each spring, 
lever, pivot, etc., from one end of the 
instrument to the other. The source of 
trouble must be accurately judged, veri- 
fied by special tests, and the mechanical 
details of correction applied with skill. 

In addition to acquiring mechanical 
training the students who specialize in 
instruments often have interesting con- 
tacts with pilots. Sometimes this results 
in an airplane ride when it can be made 
to seem reasonable that the functioning 
of a certain instrument should be ob- 
served in the air. Sometimes they are 
reminded that guess work preceded 
precision in piloting. This was the case 
a year or two ago when a pilot with sev- 
eral thousand hours reported that the new 
artificial horizons were indicating twice 
the true angle of bank — a mechanical 
impossibility, but at least good for some 
discussion and a ride. 

Flight technique changing 

Flying has recently changed from a 
good weather activity full of guesswork 
to what is practically an all weather 
affair of precision. This change would 
not have been possible without the de- 
velopment of modern radio and instru- 
ments. Years of practice will not enable 
a pilot to fly “blind” (without instru- 
ments) in bad weather any more than 
years of practice will enable him to 
jump over a house. The physical impos- 
sibilities are equal in magnitude. The 
development of instruments has made it 
possible for a pilot to do what was 
formerly impossible, but this has added 
greatly to the technical knowledge re- 
quired of pilots. A thprough knowledge 
of all phases of instrument theory and 
practice is now necessary but in addi- 
tion to this there are a number of indirect 
results. Much more knowledge of 
meteorology is required of pilots who 
fly through conditions which are or- 
dinarily avoided — conditions involving 
such things as ice formation, etc. Radio 
has become a major factor in air trans- 
port and the end has not yet been 
reached, for radio landing beams are 
now being installed and will soon pro- 
vide an entirely new set of problems for 
the pilot, radio, and instrument men. 
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M ETAL monocoque design 
has made such spectacu- 
lar advances in this 
country during the past 
few years, that the steady prog- 
ress achieved in welded tube 
structural technique during the 
same period has received less 
than its fair share of approba- 
tion. Certainly the simplicity and 
efficiency of the new Bellanca 
Bombers is ample indication that 
the steel tube type of construc- 
tion continues to match any other 
in over-all effectiveness. The 
useful load-gross weight ratio of 
.497 which this bomber has as a 
land plane, or of .473 which it 
achieves when equipped with sea- 
plane floats insures it a tribute 
in any design discussion. Its top 
speed of 190 m.p.h. (175 m.p.h. 
as a seaplane) and its 1,500-mile 
cruising range with over a ton 
of military load make it one of 
the most formidable of modern 
air weapons. 

The power for the Bellanca 
Bimotored Bomber is furnished 



by two Wright "Cyclone” En- 
gines of 715 hp. each, fitted with 
controllable pitch propellers. 
These engines are mounted in 
steel tube mounts, located at the 
junction of the main upper wing 
panels and the upper stub wing. 
The engine nacelle structures are 
really a part of the upper stub 
wing welded tubular unit, the 
nacelle and wing stub being cov- 
ered with aluminum alloy cover- 
ing, attached by means of drive 
screws. The engine nacelle in- 
stallation consists of the engine 
itself, supported on rubber- 
bushed engine bearers ; an oil 
tank of welded aluminum con- 
struction of 20-gal. capacity 
mounted immediately behind the 
engine; and a compartment to 
the rear of the nacelle housing 
a cylindrical 60-gal. welded 
aluminum gasoline tank. A 90- 
gal. rectangular gasoline tank, 
also of welded aluminum con- 
struction, is provided in the 
upper stub wing unit proper, 
making a total of 300 gal. carried 






in the upper stub wing sections of the 

The fuselage is of welded chrome 
molybdenum steel tubing, fabric covered. 
Provisions arc made for the use of the 
plane as a twelve-place transport, an 
ambulance, or a troop carrier. In addi- 
tion, by the use of the special double- 
hinged cargo door located at the right 
rear portion of the cabin, two large-sized 
aircraft engines are easily accommodated 
in the fuselage, the floor being specially 
reinforced underneath by a welded, 
bridge-type structure. 

The lower stub wings and auxiliary 
wings are of chrome molybdenum steel 
tubing, fabric covered; the upper stub 
wing has a chrome molybdenum welded 
steel tube structure also, but is covered 
with aluminum alloy sheet. The main 
upper wing panels consist of spruce 
spars, built-up plywood ribs, and fabric 
covering. The main wing panels are 
hinged at the point of junction of the 
main wing rear spar to the upper stub 
wing rear spar, folding back to enable 
storage of the plane in a comparatively 
small space. 

All vertical tail surfaces and the ele- 
vators are of welded chrome molybdenum 
steel tube structure; the stabilizer has 
solid spruce spars and built-up plywood 
ribs. The entire empenage is fabric 
covered. 

The arrangement of the vertical tail 
surfaces, consisting of one main rudder 
and fin and two auxiliary rudders and 


fins (all of the rudders being completely 
controllable from the cockpit) enables 
the plane to be flown in normal attitude 
without difficulty on either one of the 

strafed that the ship even when mounted 
on floats flies easily on a single engine 
at 8,000 ft. altitude with full normal 
load. 

As a seaplane, the Bellanca Bimotored 
Bomber is equipped with twin Edo floats, 
complete with retractable water rudders. 

As a landplane, full Goodyear Air- 
wheels are employed, and the tail post is 
provided with an Airwlieel tail-wheel 
and shock-absorber. This combination 
was selected after several years of actual 

military cargo planes of the same gen- 
eral type as the Bimotored Bomber. 

Provisions for armament include 
racks for carrying in excess of one ton 
of bombs, plus ammunition and fittings 


for the five machine gun positions. The 
main bomb racks are located directly 
beneath the forward part of the cabin, 
and auxiliary racks for carrying addi- 
tional- 30-lb. or 100-lb. bombs are pro- 
vided in specially built bays in the un- 
derside of the lower stub wings. 

The machine gun positions are as fol- 
lows: one scarf ring mount in the nose 
oi the fuselage ; one scarf ring mount at 
the rear upper portion of the cabin, com- 
plete with aluminum alloy shield to pro- 
tect gunner from the slipstream; two 
window-sill positions in rear-most win- 
dows, and one tunnel gun, operating 
through the bottom of the fuselage at 
the rear. This machine gun arrange- 
ment provides maximum protection of 
the plane from all angles of attack, and 
at the same time permits extreme effec- 
tiveness of fire for the gunners. 

The Bellanca Bimotored Seaplane 
Bomber is capable of a range of 1,500 
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miles while carry- 
ing full bomb and 
ammunition load. 

This range is pro- 
vided through the 
use of a removable 
200-gal. rectangular 
shaped gasoline 
tank strapped to the 
cabin floor, as well 
as a 180-gal. “belly” 
tank beneath the 
fuselage, the latter 
being a permanent 
fixture. This gives 

supply of 680 gal., 
including the 300 
gal. carried in the 
wings. 

The pilot's cockpit has a full complement 
of engine and navigating instruments; is 
equipped with wheel control, and items such 
as stabilizer adjustment, auxiliary rudder con- 
trol, water-rudder control and retraction gear 
are within easy reach. The bombardier’s cock- 
pit is located to the side of and just below the 
pilot's cockpit ; and is equipped with the proper 
instruments to give the altitude and speed of 
the plane, together with bomb-sight and bomb 
release handles. 
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I N THE preceding article of this series we developed 
the basic concept of four types of air masses which 
intermingle to make up the atmosphere of the tem- 
perate latitudes. We also explained that these masses 
could be recognized through the study of certain of their 
temperature and humidity characteristics long after they 
had left their original conditioning sources — provided, of 
course, that the studies be carried out sufficiently high above 
the earth’s surface to eliminate the most variable of the 
surface modifications. 

Now, obviously, as air masses move into the temperate 
latitudes from their polar and tropical source regions they 
must come in contact with other air masses of dissimilar 
characteristics. The resulting impacts — or battles, as Sir 
Napier Shaw dramatizes them — between cold and warm, be- 
tween moist and dry, will vary widely in the intensity of their 
local actions — depending on the particular combination of 
types involved and the local terrain. But the most important 
mechanical principle is no more complex than that warm air 
in motion encountering a polar air mass will be forced to 
run up over the colder, denser air. Conversely, a cold mass 
meeting or overtaking a warmer one will run tinder it. In 
either case the warm air undergoes a lifting process and as 
a result is cooled as it expands (adiabatically) against the 
reduced pressure at the higher elevations. 

Warm air of comparatively high relative humidity is soon 

denses if it is cooled — no matter what the process. A little 
later it may reach a point at which the condensation drop- 
lets are large enough to fall as rain or snow. We can ex- 
pect our discontinuities between air masses, then, to be 
marked by cloud formations, changes in temperature and 
usually by regions of precipitation: and such is indeed the 

However, there are other effects, to be considered. The 
“fronts,” as the surfaces of discontinuity between air masses 
are called, are never the sharp geometrical planes that one 
would like to think them. There is moderating of tempera- 
ture differences between contact layers by turbulent mixing. 
There are differences of direction between isolated portions 
of the air masses. There are many features of surface inter- 
ference which we have mentioned previously plus an added 
reaction between air masses encountering surfaces but re- 
cently conditioned by a preceding mass of different tempera- 
ture. And so on. But the principles hold, and especially 
during the winter months the bulk of our weather phenomena 
can be visualized as the lifting of warm, moist air along the 
fronts between polar and tropical air masses. Which brings 
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us to an excellent place to attempt a corelation between the 
air mass approach to weather phenomena and the study of 
low and high barometric pressure areas on the familiar 
weather map. 

The front and the low 

We might reason thus: An area of low barometric pres- 
sure is one marked by cloudiness, horizontal variations of 
temperature, precipitation and, by changes in wind direc- 
tion. Other regions, during winter at least, are generally 
free from most of these phenomena. Now, if the frontal 
regions between dissimilar air masses are marked by the 
same meteorological phenomena as are observed in a low 
pressure area, this area, then, must be the contact center for 
dissimilar air masses. 

Bjerknes, the Norwegian meteorologist who first set forth 
the air mass concept, linked it to world circulation. His 
postulate was that over the polar regions an area of high 
pressure obtained, from which cold, dry air masses were 
expelled in a southerly and somewhat westerly direction. 
From the high pressure belt of the Trades latitudes, warm, 
moist air masses traveled northward and eastward. The 
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The second of a series of articles on 
the fundamentals of air mass mete- 
orology written for the non-special- 
ist. In this installment the inter- 
action between dissimilar masses and 
the resulting frontal phenomena are 
discussed and related to the “low.” 


line at which thes-: two dissimilar air masses met lie called 
the "Polar Front.” And our familiar migratory low pres- 
sure area he conceived as a tongue-like intrusion of tropical 
air into this polar front ; which in itself, of course, is con- 
stantly shifting its position. 

The central figure on page 48 clearly shows a tongue of 
warm tropical air pushing up into the cold air mass to the 
north. The advancing warm, moist mass is observed, at the 
surface, as a region of relatively high temperatures and occa- 
sional thundershowers until it reaches the position marked 
as a “Warm Front” on the diagram. At this point it is ob- 
structed by the colder mass in its path and forced to ascend 
over it. As the warm air ascends it expands against the de- 
creased pressure, as we have said before, and soon con- 
densation is reached and the consequent rain or snow falls 
through the colder mass underneath. It must be understood, 
however, that the warm front is not often the well-defined 
line such as appears on the drawing. The ascension of the 
warm air is gradual and the “front” may be a region a hun- 
dred miles wide marked by fogs, clouds and other phenomena 
which we shall consider later in detail. 

To the left of the advancing warm mass, the cold front 
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makes its appearance as the northwesterly winds sweep in 
under the receding tropical air and again force its ascent 
with the usual cloudiness, turbulence and precipitation. The 
Polar Front, as this cold front is called, is much more definite 
and the changes in temperature, wind and weather are much 
sharper and more severe. It is interesting to note that the 
rain area (shaded in the diagram) is much more extensive 
to the east where the warm front ascension is gradual than 
in the west where the Polar Front (our familiar squall line 
or wind-shift line) rushes into the equatorial air. 

In order that the drawing would not appear too compli- 
cated, the isobars, defining the low pressure area as we 
usually see it on the weather maps, have been omitted ; but 
the center of the low would be near the point where the warm 
front joins the cold front. 

Flying through it 

The figure at the top of the drawing is a cross-section of 
the phenomena as observed in the northern portion of the 
storm, out of the warm sector. The sequence of weather 
changes to a pilot flying westward along this line at an alti- 
tude of about 6,000 ft. would be about the following : At the 
beginning of the flight he would observe the high cirrus 
clouds approximately 30,000 ft. above him and as he con- 
tinued his flight westward the cirrus would gradually thicken 

stantly lowering — where he would soon enter the warm mass 
which was ascending over the colder mass beneath. Soon 
the alto-stratus would become stratus and then nimbus ac- 
companied by rain or snow. As he pushed ahead the pre- 
cipitation would stop and the nimbus become ragged stratus 
or alto-stratus and soon the sky would clear entirely. He 
would experience no severe polar front because he would not 
be crossing the warm sector at the ground. 

On the other hand, a flight through the section shown at 
the bottom of the figure and which would take him through 
the warm sector, would go something like this : The take-off 
would be in cold air and the familiar cirrus clouds would be 
present at that time, but the clouds would thicken and lower 
much more rapidly than in the former case. There would 
soon be a rather abrupt transition from the clear cold to a 
foggy nimbus region with copious precipitation. After a 
time he would fiy out of this nimbus into the clear sector of 
the warm air mass. There might be a few thunderheads, 
products of the heat and moisture of the mass and some haze, 
but on the whole, fairly good flying. Then suddenly the tops 
of thunderheads or the squall cloud itself would become vis- 
ible and the pilot would plunge in the actual cold front, marked 



temperature and quick clearing after 
squally weather. 

In many storms which enter the 
United States, the polar mass forces it- 
self under the entire warm sector and 
raises it bodily from the ground. In 
this case the storm has become what is 
called “occluded” and the polar front 
becomes an occluded front. As soon 
as this happens the low pressure area 
dissipates, since the warm air which is 
the existence of the storm has been 
cut off. 

Why the tongue of warm air should 
protrude outward from the main mass 
and intrude on the polar mass is still 
controversial. In fact, it has not yet 
been settled as to whether it is the warm 
mass that begins the fracas or the cold 
polar air which pushes down and 
originates the cold front. 

We can now visualize numbers of 
these “disturbances” strung out along 
the polar front which encircles the en- 
tire earth. Each has its own warm 
sector and polar front and in each the 
warm air is lifted and weather changes 
take place in varying degrees of intensity. 

In many ways this conception, this 
picture, of weather as a mechanical 
■ process is one of the greatest general 
advantages possessed by the air mass 


1 get n 


> the 


So far we have only generally out- 
lined the broadest aspects of air masses 
and have separated them into Polar and 
Tropical, and Continental and Mari- 
time. We have seen that the interac- 
tion between a polar and tropical mass 
results in storm conditions with definite 
fronts which are generally possible to 
recognize. It is now necessary to know 
something of the names, origins and 
characteristics of the particular masses 
which affect the United States. 

The great land areas north of the 
United States — more specifically Canada 
and Alaska — supply the means for the 
development of the most dominating air 
masses which invade the country— the 
Polar Continental. In winter these land 
areas acquire an exceedingly low tem- 
perature and an extreme dryness which 
are transmitted to the air above it in no 
uncertain degree. 

The region over which these masses 

tccted from influences which might 
modify the cold and dryness. In the 
first place the entire area is almost uni- 
formly covered with ice and snow; and 
in the second place no warm Pacific air 




i sufficient quantities to make ai . 
marked disturbance. The combination 
of snow covering, stagnation and active 
radiation of heat from the ground pro- 
duces the most active source of weather 
breeder in the United States. As 
mentioned before, the general char- 
acteristics are extreme cold and dry- 
ness. When a mass of this sort moves 
southward and eastward into our coun- 
try they do so, so steadily that forecast- 
ing becomes comparatively easy, until 
the polar air moves off the eastern 

Opposed to these characteristics are 
those of the tropical mass which origi- 
nates in the waters of the Gulf of 
Mexico. Over this area, regardless of 
whether the air stagnates or keeps mov- 
ing, the mass, acquires a high relative 
and specific humidity at the surface and, 
a sub-tropical temperature. Since these 
masses will not be studied in detail in 
this article, it will be necessary to state 
that due to certain actions, such as 
settling, the Tropical Gulf mass, as it is 
called, becomes quite dry as the altitude 
increases : and this combination of high 
humidity at the surface and low humidity 
aloft give the mass an “unstable” quality 
which becomes a factor at the polar 
front and which will be discussed in our 
next installment. 

Similarly, Polar Pacific air masses 
which become conditioned over the 
North Pacific, while being relatively 
cold compared to tropical masses, have 
the high humidity characteristic of 
maritime air masses. Polar Pacific 
plays a great part in the weather of the 
entire West Coast and even invades the 
United States as far eastward as the 
Atlantic Coast — in modified form of 

Its eastern counterpart, Polar At- 
lantic, is originated in the area north 
of the ship lanes and is for all practical 
purposes a return current of Polar Con- 
tinental which has gone to sea for a 
voyage and returned with increased hu- 
midity. It comes back slightly modified 
as to temperature, but much more moist 
and is a factor in the weather of the At- 
lantic seaboard. 

Two more masses remain to be 
described, but neither of these are so 
well recognized, nor do they exert the 
influence that the others do over Amer- 

The region of our Southwest, over 
the great arid deserts and the land to the 
south, Mexico, forms a definite originat- 
ing area for Tropical Continental, a hot, 
extremely dry and cloudless air mass 
which is a factor in the Southwest and 
as far east, perhaps, as the Mississippi 

Tropical Pacific, conditioned in the 
southern ocean of that name, is a typi- 
cal maritime current, warm and moist, 
but not nearly so effective in the gen- 
erating of disturbances as Tropical 
Gulf. 
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message to Congress by 
the President on Jan. 31, is a 
bulky document some 250 

divided into several major sec- 


dations for a broad federal 
aviation policy based on the 
findings of the commission 
during a six month period of 
study and hearings. To repro- 
be impractical and unnecessary, 
as those of our readers who 
are interested in the details of 
specific sections will doubtless 
procure copies of their own. 
We therefore present the fol- 
lowing excerpts, directly 
quoted, to provide a digest of 
those features that may be of the 


“It appears from all that we 
can discover of the record at 
home and abroad that nowhere 
else are passengers, mail, and 
goods carried with such regu- 


Rarely does a single product of the Fed- 
eral Printing Office contain the com- 
plete story of an industry’s relationship 
to the United States Government. Such 
is the case, however, with the report of 
the Federal Aviation Commission. Be- 
tween its unassuming covers thisvolume 
contains not only the record of the pres- 
ent state of the aviation business with 
respect to the government, but a chart 
u pon which the future course of this re- 


larity and speed, by day and b> 
night, with such comfort ant 
convenience to the user of the 
service on anything like sc 
broad a network as that pro 
vided by our major airlines. 
It appears, on the other hand, 
that a considerable part of the 
nation's air transport system is 
running at a steady loss, and 
that operations cannot continue 
indefinitely under present con- 
ditions. . . . American naval 
aviation represents the finest 
adaptation of aircraft to the role 
of service as units of a fleet that 
the record of world experience 
can offer. . . . We do not be- 
lieve that there is a finer mili- 
tary flying man in the world 
than the typical graduate of the 
Air Corps Training Center, and 
his capacities increase with in- 
creased Service experience.” 


lation may be based. We give here a Air Transport 


much abbreviated version treating only 
the most vital issues which it discusses. 


Air mail payments and sums 
paid in direct aid to be sepa- 
rated : air mail to be put on a 
flat pound-mileage basis with 
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in the actual postage 


ernmental payments, regulate competi- 
tion through certificates of convenience 
and necessity; transport aviation to re- 
main divorced from direct military re- 
serve, — implications; experiments to be 
tried with reduced postage “airgrams” ; 
foreign operations under American flag 
to be vigorously supported; last June’s 
air mail law to be amended as emer- 
gency relief; commission to be subject 
to merger with other bodies for the 
regulation of transportation. 
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Private and miscellaneous flying 

Department of Commerce to extend 
policy of underwriting development cost 
for private-owner types; fixed-base op- 
erators to be made eligible for R.F.C. 
funds ; gliding and soaring to be studied 
by Army and Navy for use in training 
schools. 

... we accept it at topically apparent. 
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likely to be ‘ promptly developed otherwise 
. . . there is a widespread feeling that the 



Airports 

Federal aid to cover new lighting in- 
stallation at airports and a share of 
maintenance, on lighthouse analogy. 
Federal agencies to provide fields in 
recreational areas. 

ous to require argument. ... A municipal 
airport can be considered as a public utility 
serving a community purpose, even though 
its nxed charges and a certain portion of 

their fields, protesting that the Federal gov- 
ernment ought to take them over, and even 
threatening to close them down completely 

nise the real gravity of the problem of alr- 



National defense organisation 

G.H.Q. Air Force to be first step 
toward perfection of Air Corps in its 
independent functions. Army and Navy 
programs to be diminished in no way; 
Air Corps to increase experimental ac- 
tivities; encouragement to be extended 
toward the development of liquid-cooled 
engines above 1,000 hp. and of diesel 
types; Army and Navy engineering of- 
ficers to study transport experience and 
practice; civilian repair stations to do 
occasional service work ; Air Corps 
rankings to be made commensurate with 
duties performed on a temporary basis 
awaiting solution of seniority tangle ; 
reserves to be doubled and increased 
flying allowed, some of it in ships 



rented from commercial operators; air- 
line pilots to be left in present jobs in 
event of war but to be enrolled in re- 
serve; other civil pilots to be offered 
an abbreviated military training. 

. . . aircraft have now pawed far be- 
yond their former position as useful auxili- 

and utilized as an important means of ex- 
erting directly the will of the Commander 
in Chief ... the projected G.H.Q. Air 
Force must be Judged with reference 

will be a progressively greater m 
independent action of aircraft in military 
operation as the capacities of aircraft in- 
crease. We interpret the present proposals 

creased Independence. . . 

almost without exception, are in process of 
rapid expansion or of more or less complete 
re-equipment and modernization to secure 
increased power. Earnestly as that process 
may be deplored, it has to be reckoned 
with as a fact . . . Whllo we are laggard 
neither in numbers of aircraft nor in their 
general quality at tho present time, we 
might easily become so if we fail to ac- 

other Powers. The Navy has a program 
calling for 1,910 airplanes to be in service 

for a program that calls for 2,320 planes by 
1938. Nothing short of a radical change 
in the International situation should be al- 
lowed to Interfere with the completion of 
these programs. . . . Long before their 
completion they may call for further modi- 
fication. . . . The nature and common dis- 

tial proportion of the aerial operations of 
the Army and Navy in regions where cli- 
matic and geographical factors and sim- 
plicity of supply problems permitted con- 

determination of a theater of war . . . 
we wish to express our special commenda- 
tion of the experimental operations of the 
Army and Navy in Alaska, and to endorse 
the recommendation of the Baker Board 
that military air operations in that territory 
should be put on a year-round basis on a 
substantial scale. . . . Officers of the 

dinary developments in instrument flying, 
and especially in the development of blind- 
landing systems and technique. We urge 
that the Services carry on diligently with 


e full and rapid practical 


proceed to 
application. 

Instead of spending too much on experi- 

likely to spend too little, for It is upon cur- 

the wisdom with which they are expended 
that the quality of our aircraft of a few 
years hence will depend. The past year has 
been marked by incessant attack, using 
every available medium of publicity, upon 
the quality of American military aircraft. 
Some of the statements ... 
vertise upon their face their own intemper- 
ateness and exaggeration 
charges seem to be essentially simll: 


pursuit in which we have declined ti 
gage. The nations of the world dc 
habitually publish correct data on 
latest military aircraft, and we have 
ample evidence that the figures that 


. . . American military t 
with American engines seen 


ne respects and in some 
world in reliability, economy of first cost 


n European air lines in the spring of 1934. 
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development be given the highest possible 
priority . . . the in"' .... 

toward high-powered liquid-cooled engines 

applied by the United States. . .' . In the 

pears to have been an excessive emphasis 
on building the whole equipment into the 
normal structure of the engine and avoid- 
ing any additional mechanism. . . . The 
diesel type of engine also found Its first 
successful aeronautical application in 
America . . . the military and Naval 
Services have shown somewhat less interest 
than would have been appropriate. 

. . . there is a fundamental difference 
between transport and military flying which 
convinces us that they should 

been proposed that Army and Navy pilots 
appears to us so undesirable from both civil 

fly ns guest pilots on transport lines, 
stances to arrange with advantage to have 


graduation from flying school. The typical 
Reservist would then be returning to civil 
life, in the number of about 200 per year 
from each Service, approximately at the age 
of 28 and with over 1,000 hours of difficult 
and disciplined flying to his credit. 

e mobilisation of at least twice, and 

for Air Corps Reserve flying opera- 

large number of men have received 
* flying practice and 
truly military na- 


Reserves si 


gate of effective air 
I be at least double w 
, considerable part < 
ime might be taken, a 


operators. 

. . . Flying under those conditions ought 
. . . The personnel organizations of the 

ight be inducted . . . we 
would think it desirable that even those 
who were sure to be needed in their present 
transport positions should be enrolled in the 

. . . Some record should be made of the 
capacity and the military availability of 
the lo.OOO nr more American civil pilots not 

gest that courses be now developed to take 
men who have already shown that they 


on Service planes and engines . . , the 

with that of the Army and Navy shops. 
The promotion status of officers ot the 

morale . . . temporary promotion to 

cepted principle for general application in 
the Air Corps . . . the commanding officer 
of the General Headquarters Air Force 
should be chosen from among all the col- 
and lieutenant colonels upon the Air 
should be freedom 



. it is desirable that such 
>f major and lieutenant col- 
onel be reached by men still young enough 
to fly actively and well . . . only a little 

can qualify fob aviation duty. . . . That 
is not enough to meet the demand of the 
Service. . . . The only recourse then 
seems to be the short-service commission or 


Government and industry 

Control oi civil aircraft design and 
construction to continue present satis- 
factory status; approved type certifi- 
cates to carry performance statement : 
reciprocal agreements with foreign 
countries to facilitate export of civil air- 
craft to be promoted. 

ivn aircraft design and 
s Department of Com- 
is promoted a very high 
standard of safety and reliability in Amer- 
ican civil aircraft . . . we have been 
greatly impressed by the extraordinary 
qualifications of the technical personnel of 
the Bureau of Air Commerce, and especially 
of the engineering inspectors and engineer- 
ing test pilots . . . we- believe that all 
governmental regulation should be held to 
the minimum compatible with public inter- 
est. . . . The record of governmental con- 
trol in America has been so good, and its 
admfuisfraffon has been so sympathetic to 
the industry's problems and so free from 
bureaucratic rigidity, that we believe there 
(Continued on page 56) 
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News 

Hawks 

Aloft 


The Detroit News breaks 
more nett- ground in the 
application of advanced 
aeronautical equipment 
to the needs of a large 
metropolitan newspaper. 


T HERE are probably any num- 
ber of journalistic features by 
which the Detroit News is 
known to its readers, but even 
if all its reporters were authors of best- 
selling novels it would still be known to 
the aeronautical industry for its con- 
stant and aggressive use of aircraft. 

It’s no new fad with the Detroit News. 
William E. Scripps, now president of the 
News, piloted the first delivery of news- 
papers in the Detroit district in 1912, and 
the use of planes in publicity deliveries, in 
photography, in news coverage has been 
a constant policy of the paper ever since. 
It bought one of the first of the big Pit- 
cairn giros. Now it announces the pur- 
chase of what can best be described as a 
super answer to a demon reporter’s 
prayers, a Lockheed Altair equipped 
with three types of camera, complete 
radio, typewriter desk, Sperry giropilot, 
and a host of instruments for all-weather 
flying. 

The plane is powered with a 550 lip. 
Wasp and is equipped with Hamilton- 
Standard controllable pitch propeller and 
wing flaps. Its speed ranges from 65 to 
well over 200 m.p.h. It can carry four 
persons or a half ton of newspapers in 
addition to the pilot. 

The radio installation, specially de- 
signed for the purpose and built by West- 
ern Electric, will have a receiving cov- 
erage from 195 to 6,000 kilocycles, a 
broadcasting range from 1,000 to 6,000 
kilocycles. In addition to regular navi- 
gation uses it is planned to serve as a 
pick-up station for "eye witness ac- 


counts” or news flashes to be rebroad- 
castcd through WWJ. 

The photographic installation is in- 
deed unique. In a compartment at the 
rear of the cabin provision has been made 
for an ordinary manually operated 
camera to be directed upward, to either 
side, or toward the rear. A second, lo- 
cated in the cabin itself, is directed verti- 
cally downward, and can be operated 
either manually or through automatic 


control from the pilot’s cockpit. The 
third, housed in a special nacelle on the 
left wing, is eight feet out from the cabin. 
Fully automatic its direction is the same 
as the airplane’s. The pilot lines a sight 
at the object he wishes to photograph, 
pulls a trigger. The camera, a modifica- 
tion of the Fairchild oblique type, driven 
by a small electric motor, does the rest. 

Woe betide a cub returning empty- 
handed from an assignment in this craft. 
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The 1934 


Paris Salon 


American products were notably 
absent, but their influence teas 
plainly evident in many designs. 

By Dr. Alois Hubert Bblim 


T HE history of the Paris Salon is, in a sense, the 
history of aviation itself, and it was with this idea 
in mind that M. Granet, who organized the first of 
these expositions in 1909 and still is active, exhibited 
at this, the fourteenth, a complete collection of photographs 
of all previous shows. It has been traditional in these shows 
to present a picture of world aviation in a French setting, 
and the most recent, which closed early in December was 
no exception. It is, therefore, extremely unfortunate that 
the American aeronautic industry, which has so much to 
show Europe, was represented by such a limited number of 
exhibits. Only the Pratt & Whitney and the Bendix Com- 
panies had exhibits and visitors were deeply disappointed at 
the absence of representation of the famous American civil 
airplanes, some of which are being operated on European air- 
lines, and the new American military types. It is sincerely 
hoped that, at the next show in 1936, it will be possible for 
Europeans to see the latest American types which are more 
than ever before necessary to complete the picture of world 
aviation. 

After visiting the 1934 Salon, it cannot be denied that the 
American methods of design and manufacture have a strong 
influence on the products of European constructors, although 
the reverse has been true in former years. Martin, Douglas, 
Lockheed and many other manufacturers would have dis- 
covered that their technique has found great appreciation in 
the old world. 

For example, the Breguet "Fulgur,” which greeted visitors 
at the main entrance of the Grand Palais, bears a distinct 
resemblance to the Douglas transport. It is a low-wing 
monoplane with retractable undercarriage, and two Gnome 
Rhone K-14 supercharged and geared engines. It is ex- 
pected that, when this machine is flown, its performance will 
be equal to that of the best American twin engined com- 
mercial planes. A strong resemblance to the Lockheed 
Electra was noted in the Monocoquc exhibited by the Bristol 
Company of England. 

Welding becoming more popular 
Welding appears to be more common in aircraft construc- 
tion and the shotwelded structure of a high-winged plane 
was included in the very extensive exhibit of the U.S.S.R. 
Compared with the Russian exhibit shown six years ago in 
Berlin, the Soviet aircraft and engine industry has made 
remarkable progress. Russian construction did not appear 
extraordinary, but the method of manufacturing and of con- 
trolling material and fabricating methods have reached a 



very high level. Judging from the development of Russian 
aeronautics, on the basis of this exhibit, it is apparent that 
the Russian designer should now be able to attack highly 
advanced problems without being limited by insufficient mate- 
rials and untrained and inexperienced workmen. 

The Budd welding method was not only exhibited at the 
stand of the French Budd Company but also among the 
Italian exhibits was a Savoia Marchctti amphibian, con- 
structed by the Budd-Shotweld process. 

In general the Paris Salon of 1934 confirms the impres- 
sion of the 1932 exposition that low-wing monoplane con- 
struction is making rapid progress and that this type of 
machine is preferred not only for civil but for military air- 
planes. Even the British designers are inclining more and 
more to this formula. 

Metal construction including metal covering of wings and 
fuselages showed wider application. The materials .used are 
mainly light alloys of the duralumin type, but sheet steel 
appears to be attracting the interest of the designer. The use 
of magnesium alloys and particularly of magnesium castings 
for wheels, brakes, and shock absorber frames, as well as other 
accessories, has ceased to be news. But in engine construc- 
tion the use of these alloys has become more and more com- 
mon and the exhibition of light alloy foundries indicated that 
this practice has reached a high degree of perfection, par- 
ticularly in Great Britain. 

Engine development of recent years tends toward the air- 
cooled types of power plants and the accomplishments of 
such manufacturers as Gnome-Rhone, Curtiss-Wright, Pratt 
& Whitney, Bristol, Salmson, Walter, and Armstrong, have 
made it difficult for the water or liquid-cooled types to 
follow. The sleeve-valve construction used in the Bristol is 
a marked improvement and the reduced frontal area, com- 
bined with N.A.C.A. or Townend ring cowling has con- 
tributed substantially to aero-dynamic progress. That a 
firm like Hispano is now making the Wright engine, that 
Napier exhibited 6-, 16- and 24-cyl. air-cooled types, and 
Lorraine is making air-cooled engines, indicates impressively 
the actual situation. Makers of liquid-cooled engines such 
as Hispano and Lorraine are also progressing and the Fiat 
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and Isotta 1, 000-lip. water-cooled types are truly remarkable. 
The Rolls-Royce evaporation cooled “Kestrel” is unquestion- 
ably a masterpiece. 

Diesel design noteworthy 

Diesel engine progress is also noticeable. The water- 
cooled, two-piston type Junkers Jumo IV and V is now in 
regular service in Germany, manufactured under license in 
France by the Compagnie Lilloise des Moteurs and by 
Napier in England. Isotta-Fraschini showed an Asso 200 
hp., 6-cyl., in-line engine which operates on gas, oil or 
gasoline by the use of the Bagnuli-Brandt culasse. The 
air-cooled engines of the diesel type also seemed to hold 
promise and the Clerget reversible radial diesel of 600 hp. 
shown by the French Air Ministry has performed very 
satisfactorily on test flights. Salmson showed a radial air- 
cooled diesel of 650 to 700 hp. It is unfortunate that the 
achievement of the Packard diesel in America was so 
suddenly interrupted by the death of Captain Woolson, its 

A great deal of importance is being attached to variable 
pitch propellers. The Hamilton-Standard, manufactured in 
France by Hispano, and the Ratier are regarded as the most 
approved designs. The question of wood or metal blades has 
not been decided and the Schwartz system of protecting 
wooden blades by a Bakelite sheathing has opened new possi- 
bilities for wood in propeller blade construction. This 
process also has been used on the leading edges of the wings 
of the Heinkel high-speed, low-wing Sperber for four 
passengers, which had one of the most interesting structures 
at the Paris show. 

The three-engine Junkers J-52 on floats, largest among the 
exhibited planes, dominated the show by its size. Tremendous 
popular interest was drawn to the exhibit of the old fabric- 
covered wooden biplane which was used in rescuing the people 
marooned at Tscheljuskin and a copy of the sphere of the 
balloon in which Prokowiew reached 19,000 m. Another 
point of interest was the Macchi-Costaldi low-wing plane with 
3,100 hp. Fiat engine in which the Italian pilot Agello estab- 
lished the world’s speed record of 709,209 km. 


As Seen by 


an American 


Like a small boy showing off liis 
muscle, each nation proudly dis- 
played its military air strength. 


By Hex Marlin 

Assistant Director of Air Commerce 


HE Fourteenth International Aeronautical Exposition 
held in the Grand Palais in Paris Nov. 16 to Dec. 2, 
1934, would have interested any American. 

What was shown there at once confirmed and denied 
the various things about European aviation that are popular 
current thoughts of Americans who think in terms of avia- 
tion. The show was opened by the President of France, 
not by pushing a button but by personal minute examination 
of every exhibit in the building, for the French are always 
polite. He was flanked by the heads of military and naval 
aviation, and attended by the leaders of civil aviation, plus 
the American, British and other ambassadors, each with 
their military, naval and commercial aides. Those who had 
no military uniforms wore formal morning dress. All in 
all aviation in Europe carries dignity as well as interest. 

The French exhibits, which quite naturally dominated the 
exposition, were arranged in the center of the salon on the 
main floor. These were surrounded by German, British, 
Polish, Czechoslovakian, Russian, and Italian displays. 
Without exception the most outstanding equipment of each 
nation was that designed primarily for war use. 

I do not recall, in my many years of attendance of similar 
expositions in America, ever seeing more than one or two 
military airplanes, and those were in no way the outstand- 
ing planes in the show. As I looked about I gained the 
impression that each nation was primarily interested in 
showing its military prowess, something after the fashion 
of the small boy exhibiting the size of his muscle. For 
those who would question this impression permit me to 
point out that machine guns are not mounted on commercial 
aircraft, and these were in great evidence. Moreover out 
of 68 planes in the show there were but seven transport 
planes shown. Of nine seaplanes, only two were of the 
transport type, while three were definitely military. 

Among the small transports the most outstanding in my 
opinion was the German Heinkel He-70, in which I had 
the good fortune to fly over a great part of Germany. The 
measured top speed is 234 m.p.h. 

In number the touring planes was the largest in the exhi- 
bition. All were fitted with devices of various kinds to 
increase lift and maintain control beyond stalling speeds. 
The inverted in-line, air-cooled motor had the call so far 
as power plants were concerned, and a great many two- 
engined light planes were shown. This is a development 
which American designers could well-afford to consider for 
the private user of the airplane. I personally would prefer 
the safety of sustained flight on one motor of small horse- 
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power in the event of the failure of the 
second motor, rather than risk the pos- 
sibility of major damage to the ship in a 
forced landing on unsuitable terrain in 
the event of the failure of a single- 
engine. The other advantages of mo- 
tors faired into the wings instead of 
the nose arc too obvious to require de- 
tailed discussion here. 

In the engine exhibits America was 
represented by Pratt & Whitney, who 
also showed the Hamilton Standard 
controllable-pitch propeller. The ex- 
hibit attracted more than the usually 
allotted time of inspection by the presi- 
dent of France. Of outstanding inter- 
engines. Junkers displayed three Juno-5 
engines mounted in a seaplane. Napier 
and Lilloise showed engines licensed 
under the Junkers patents. The Salm- 
son Company exhibited a 9-cyl. two- 
stroke Diesel and the French Air Min- 
istry showed a 500-hp. 14-cyl. radial 
power plant. 

In my opinion it would be well for 
America to pursue the possibility of- 
fered by this type of engine. Several 
transport Diesel equipped planes are in 
daily use by the Lufthansa in Germany. 


Engines of 1,000 hp. and up in the 
liquid-cooled type were shown. A talk 
with several of the leading manufac- 
turers of this type of motor carries 
considerable conviction of the necessity 
for giving the liquid-cooled motor more 
attention in America, especially for 
high altitude work. 

The second-floor galleries displayed 
aviation accessories. Rooms to the side 
housed exhibits by the Air Ministry 
designed to show the progress of avia- 
tion. This was most interesting. To 
complete the war picture, a series of 
dioramas depicted the invasion of 
France by air. Ruins of the Place 
de POpera were reproduced with telling 
effect on the minds of the on-looker, 
and if such pictures should by any 
chance fail to carry conviction of the 
efficacy of an attack by air, one had 
only to read the directions for tile use 
of gas masks and shelters in the event 
of a raid, to realize how helpless the 
unprotected can be at such a time. 

Yes! America leads the world in 
commercial aviation. Why? The an- 
swer is given in the guns mounted in 
aircraft displayed in an International 
Aeronautical Exposition held in Europe. 



Aeronautical late 

Substantially uniform state laws to 
be urged and a Constitutional amend- 
ment put through if necessary; Air 
Commerce Act of 1926 to be amended 
to provide for recording of aircraft 
titles and mortgages. 



Procurement, et al. 


Quotes from the Aviation Commission 

(Continued from page 52) 



Research and education 

N.A.C.A. to be left undisturbed in 
leadership of research : to be granted 
enlarged appropriations ; universities 
and school research staffs to be or- 
ganized into national plan. 




Governmental organization 

Control to be vested in personnel of 
utmost impartiality and disinterested- 
ness; to be ensured of sufficient tenure 
of office to justify highest professional 



Policy to recognize need for adequate 
peace time force, for production facili- 
ties to meet war time expansion; to 
avoid tendencies toward obsoleteness in 
craft in current use ; quality rather than 
price to be considered prime considera- 
tion; all departments procuring aircraft 
to follow as uniform a procedure as pos- 
sible; development of new types to con- 
tinue to be provided by design competi- 
tion and experimental contracts for 
specific articles but rules to be modified 
to permit flexibility; Navy and Air 
Corps to institute competitions for con- 
fidential designs among qualified manu- 

provided in cases when construction 
contract is awarded to other than origi- 
nal designer; Secretaries of War and 
Navy to be explicitly granted authority 
to place contracts by negotiation sub- 
ject to the requirement that a full report 
of each transaction be made to Con- 
gress; profit limitation to be applied 
over substantial period rather than to 
specific contracts ; Army and Navy in- 
dustrial mobilization plans to be pressed. 

Personnel to be allowed further op- 
portunities to specialize in aviation 
duty; aviation specialists from Naval 
Reserve to be eligible for direct en- 
trance into Coast Guard; Coast Guard 
to procure equipment through Navy. 

A training airship to be built for 
the Navy to replace the Los Angeles: 
an airship for transoceanic commercial 
service to be built with government 
funds and leased to operating company: 
the production of helium to continue 
under Bureau of Mines; sale and ex- 
port of excess helium to be subject to 
approval of aviation commission. 
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The Future of 
Cruising Control 

Development and refinements 
to come. The eleventh article 
in a series on operation at 
desired cruising conditions. 


By Edmund T. Allen and \V. Bailey Oswald 




T HE CONTROL of the airplane 
in all portions of the cruising 
flight for maintaining a schedule 
under varied atmospheric condi- 
tions and over various types of scheduled 
trips has been fully outlined. It has been 
shown that a high degree of cruising per- 
formance can be obtained within limits 
that arc most favorable to the engine 
and airplane, and that the desired cruis- 
ing conditions can be readily established 
by the operation of controls and instru- 
ments according to information con- 
tained on "cruising” and "operation" 

The treatment has dealt specifically 
with airplanes of modem aerodynamic 
design equipped with two-position, 
controllable-pitch type propellers and 
engines of moderate supercharging 
capacity, since this type of equipment is 

fairly obvious that the underlying prin- 
ciples of cruising control will be ap- 
plicable to future types of design, it is 
nevertheless of interest to investigate 
briefly the effects of developments that 
seem certain to be incorporated because 
of unquestionable advantages offered by 
them. Constant-speed propellers and 
highly-supercharged engines arc even 
at present under experimental develop- 
ment and flight testing. Knowledge of 
the influence of these innovations on 

necessary before the pilot and operating 
personnel can gain full benefit from 
them. Since the effects of weight 
changes are considerable, correction 
must be made where greatest accuracy 
is desired. The results of a study of 
performance changes caused by weight 
variation are presented later. 

The flight test results in level cruis- 
ing flight for a number of production 
airplanes have been analyzed, corrected, 
and averaged to obtain a cruising chart 
applicable to all models of this type. 


Analytical c 
where the v 
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/eight of the airpla 
that the resulting chart represents 
cruising performance at the design 
gross weight. Fig. 55 represents this 
complete level flight cruising chart in 
which is shown the dependence of cruis- 
ing speed upon the engine characteris- 
tics: power, revolutions, and intake 
manifold pressure. Fig. 55 is the same 
as Fig. 28 (Aviation, October, 1934) 
except that the location and direction of 
the various lines are slightly changed. 
The significance of Fig. 55 is assumed 
to be known, since Fig. 28 was fully 
described in the article just cited. A 
cruising chart for the full design gross 


the weight decreases through fuel con- 
sumption : if, however, control is guided 
by indicated velocity, constant cruising 
velocity may be maintained at slightly 
reduced power, r.p.m., and manifold 
pressure. 

Weight during flight 

When a change in weight occurring 
during flight justifies making correc- 

calibration flight be carried out at two 

rection can be calculated, however, if 
it is found impossible to make the flight 
" should not overlook the 


/eight is desirable for establishing guar- possibility of obtaining di.._ „ 

anteed performances, which are almost flights. For this reason there is little 
: — viably specified at the design gross excuse for not having complete infor- 


weight. Flight test results 
that cruising velocity at a given engine 
power is in fact more definite than the 
maximum velocity, and easily deter- 
mined ; consequently, specifications for 
guaranteed performances now usually sufficiently close 
state cruising performances ' " 
elusion of maximum velocity. 


mation if one is willing simply to record 
and plot the data. 

The climb and descent are consider- 
ably affected by changes in weight. 
Usually the climb is made with weight 
“ ' the design gross 


plied. The descent, which is less af- 
fected by weight variation, needs no 
correction except for extreme changes. 
Flight tests are recommended where cor- 
rection is justified, although the in- 


Velocity-iceight variation 

Cruising velocity increases as gross 
weight decreases. The change is small- 
est at the lower alti- 
tudes and higher 

creases as altitude in- 
creases and velocity 
decreases. The cruis- 
ing chart for the de- 
sign gross weight is 
generally considered 
satisfactory where 
the weight does not 
change more than 
about 15 per cent 
during a flight, prin- 

small error resulting 
is a conservative one. 

The magnitude of the 
correction of velocity 
is illustrated in Fig. 

56, in which there is 
plotted the cruising 
velocity for vari- 
ous percentages of 
rated engine power for the full design creased climb and decreased speed i 



gross v 
ductioi 


per ci 


ised 2 ir 


f 75 


t level and 3 m.p.h. at 14,000 ft., 
while at 50 per cent power the increases 
in speed at sea level and 14,000 ft. are 
3 and 4 m.p.h., respectively. 

While not strictly correct, it has 
been demonstrated that U 


the descent resulting from decrease in 
weight can be computed closely. 

Development of the controllable- 
pitch propeller has been progressing at 
a rate which leaves little time for pon- 
dering on methods of application, but 
rather requires that one anticipate de- 
sired types of control and immediately 
: of them. Propeller 


higher cruising speeds, the engine control is passing from the two-position 
type which, except for alternate set- 
tings, is no more complicated to the 
pilot than the non-adjustable fixed-pitch 
type; through the multi-position type 
which would add complications neces- 
sitating control of pitch setting in addi- 


ward approximately the same amount 
as the per cent power lines when the 
weight is reduced. If control is guided 
by engine revolutions or manifold pres- 


AVIATION 

February, 1935 


lion to the control of engine revolutions ; 
and, finally, on to the constant-speed 
(multi-position) type of control, which, 
from the standpoint of piloting, is sim- 
ilar to the two-position type, except 
that pitch setting is controlled rather 
than engine revolutions. The cruising 
and maximum engine r.p.m. settings cor- 
respond roughly to the high and low- 
pitch settings of the two-position type of 
propeller. 


Constant speed propellers 


The advantage of the constant-speed 
propeller over the two-position type lies 
chiefly in reduced engine wear and 
increased reliability, rather than any 

Maintaining the engine revolutions at 
the cruising limit assures that the mani- 
fold pressure, hence brake mean effective 
pressure, is at its lowest possible value. 
The importance of reducing manifold 
pressure was carefully pointed out in 

that it is almost invariably preferable 
that engine revolutions rather than 
manifold pressure be permitted to ex- 
ceed limits, if an excess is unavoid- 
able. The low-pitch cruising climb was 
therefore recommended for the purpose 
of maintaining low manifold pressure 
and avoiding low revolution speeds 
which tend to set up resonant vibration 
periods. The restricted manifold pres- 


velocity and r.p.m. for the two-position 
propeller to values uncomfortably close 
to the critical vibration speeds, as ref- 
erence to the low-revolution limit on 
Fig. 55 shows. Reduced revolutions at 
low cruising speed, and in high-pitch 
climb at low power outputs, arc ad- 
justed by the constant -speed type of 
propeller. 

From the standpoint of cruising per- 
formance the main advantage of the 
constant-speed propeller is the fact that 
the manifold pressure limit at low alti- 
tude is moved forward about 10 m.p.h. 
at sea level and correspondingly less 
up to its intersection with the cruising 
limit for engine power. The full throttle 
line at high altitudes also moves for- 
ward above the point for limiting cruis- 
ing power. These changes are illustrated 
in Fig. 57. The improvement in sea 
level performance becomes greater as 
the critical altitude of the engine is 


The economical speed region 
When cruising in the region of eco- 
nomical (fuel consumption) speed, the 
constant-revolution propeller increases 
fuel consumption and decreases the 
propulsive efficiency if revolutions are 
maintained at their maximum value. It 
is recommended, therefore, that either 
the constant-pitch setting or a reduced 
constant speed of propeller be used for 
this type of flight. However, for the 
usual higher cruising speeds, the con- 
stant-speed propeller causes no appre- 
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constant-speed control is in proper work- 
ing condition). 

More supercharging 

The development of supercharged 
engines has been progressing more or 
less equally in regard to increases in 
rated horsepower and critical altitude. 
Power must ultimately increase as su- 
perchanging increases because the mini- 
mum power required for flight increases 
with altitude. However, the super- 
charging capacity of present engines is 
considerably below that which is war- 
ranted by the permissible cruising 
power. The best interests of transport 
and military operation would be served 
in raising the altitude for full throttle 
at cruising power to nearly the height 
which gives the highest speed with that 
power. For modern airplanes, this 
“optimum" altitude is about 30,000 ft. 
higher than now available. When 
supercharging capacity once has 
“caught up" with engine power, it would 
be most desirable if increases in engine 
power and supercharging capacity 
would then coordinate to meet approxi- 
mately this desired cruising condition. 
Power per passenger constant 
The increase in performance of mod- 
ern airplanes can be attributed to aero- 
dynamic design, controllable-pitch pro- 
pellers, and a moderate degree of super- 
charging. Horsepower per passenger 
has not increased. Further increase 


in performance is possible in an eco- 
nomical manner through increased su- 
percharging which will permit flight at 
higher altitudes. Increasing power is 
unnecessary, and is generally uneco- 
nomical. Aerodynamic design of air- 
planes and the constant-speed propellers 
have established both the need for and 
the capability of using (very) high- 
altitude engines. 

On to the stratosphere 

The level-flight cruising chart given 
in Fig. 55 has been extended well up 
into the stratosphere to 60,000 ft., alti- 
tude. The effect of cruising at increas- 
ing altitude is clearly shown in Fig. 60, 
in which there has been plotted the 
velocity variation with altitude for vari- 
ous values of engine power and engine 
revolutions for constant-pitch setting. 
The r.p.m. curves are given values that 
would be obtained with the present 
cruising-pitch propeller setting. The 
actual values at the higher altitudes 
would be reduced, of course, by the 
choice of a larger propeller and higher 
pitch setting. For a constant-speed pro- 
peller the constant r.p.m. lines on Fig. 
60 would correspond approximately to 
constant blade angle lines. 

By flying at higher altitudes there 

velocity at constant power for the 
higher powers, but little or no gain 
for lower powers. The altitude for 
greatest speed at the maximum speed- 
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power ratio of the airplane increases 
with power along the line so indicated 
in Fig. 60. A loss in speed results if 
the airplane is cruised above this alti- 
tude. The cruising speed at 75 per 
cent power (1,067 b.hp.) increases from 
179 m.p.h. at sea level to 201 m.p.h. at 

14.000 ft. (the present l'ull-throttle 
cruising altitude). The speed at this 
power then increases to 235 m.p.h. at 

30.000 ft., and finally to 264 m.p.h. at 
the optimum altitude of 46.000 ft., above 
which the speed decreases. At the pres- 
ent full-throttle cruising altitude of 

14.000 ft., approximately 1,510 hp. 
would be required to develop 235 m.p.h. 
cruising speed, and 2,060 hp. would be 
required to cruise at 264 m.p.h. This 
highest possible cruising speed (264 
m.p.h.) can be obtained with the pres- 
ent cruising power by supercharging 
alone, but would require nearly twice 
the power if obtained at 14,000 ft. The 
trend of performance of present air- 
planes with increased supercharging 
capacity is fairly accurately obtained by 
a study of this figure. The need for 
additional supercharging capacity is 
quite clear. 

Cruising at the higher altitudes can 
be controlled through cruising charts 
with r.p.m., or propeller pitch setting, as 
the guide, in the same manner as done 
at lower altitudes. The added need for 
constant-speed propellers is brought out 
by the wide variation of conditions 
which the propeller must handle. It is 
also desirable that means be provided in 
the engine for reducing manifold pres- 
sure for operation at lower altitudes. 
Altitude vs, net speed 

The climb and descent will cause re- 
duction in net speed as altitude increases, 
so that the trip velocity and altitude for 
best trip velocity will be increasingly 
lower than shown for level cruising 
flight as the trip length decreases. 
Higher altitude flights are practical only 
for long trips. The overall trip veloc- 
ities can be determined in the same 
manner as previously outlined in earlier 
articles. The effect of decrease in 
weight is quite appreciable at the higher 
altitudes, hence the performance shown 
in Fig. 60 for the design gross weight 
will improve considerably as fuel is con- 
sumed. 

We are now on the threshhold of an 
interesting and fruitful field in cruising 
operation and control, and have assur- 
ance that operation at desired condi- 
tions will ultimately be rewarded in a 
definite manner by the resulting trip 
cruising performance achieved. It is 
believed that, with knowledge of the 
principles of cruising operation and con- 
trol for present airplanes and with an 
understanding of the influences of 
weight changes, constant-speed propel- 
lers, and highly-supercharged engines, 
the pilot and operating personnel should 
be well equipped to handle efficiently 
all problems of cruising operation. 
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EDITORIALS 

Aviation 


Foundations of Policy 


T HE REPORT of the Federal Aviation Commis- 
sion is out at last. For more than six months the 
aeronautical world has been waiting for it with varying 
degrees of anxiety. Its terms have been the subject of 
the most astonishing amount of rumor, some of which 
was innocent guesswork, some composed of perfectly 
honest attempts to forecast the Commission’s report 
from observing the nature of the testimony taken and 
the demeanor of the members in receiving it, and some 
apparently purely malignant and rooted in a desire to 
create dissension within the Commission’s ranks and to 
make any useful outcome of its labors impossible. The 
exact motive for the fabrication of this last type of 
story we have never quite been able to fathom. Perhaps 
it doesn't matter now. Apparently the Commission 
went ahead and did its job to the best of its ability with- 
out permitting itself to be seriously disturbed by any 
of the tales that were being told about it. 

It will take more time than has yet been available to 
fathom the full significance of this report and to ap- 
praise it with complete fairness. One or two things 
are evident immediately. It is quite plain that the Com- 
mission has taken the broad terms of its authorization 
very seriously and has made a very earnest attempt to 
acquaint itself with all phases of the aeronautical prob- 
lem. It is plain too that the work was undertaken, 
neither in the spirit of propaganda or promotion of any 
particular fad, nor in that either of justification or of 
denunciation of past practices. The Commission de- 
clined to seek out controversy for its own sake. It 
proceeded with an eye to the future alone and with an 
honest desire to find the ways in which and the terms 
on which aviation can best promote the public welfare. 
We who believe in aviation and have proven it through 
long association could ask for nothing better than that. 
Except where aircraft render a real and vital public 
service they cannot survive. We believe that they have 
such a service to render in many employments, and we 
believe that the Commission has sought them out and 
analyzed them with considerable skill. 

It is too much to expect that so exhaustive a study 
and so vast a body of conclusion and recommendation 
will command universal support, and we have no idea 
that the commissioners themselves were so sanguine as 


to expect it. A host of factions will rise up to object 
to particular recommendations or to selected phrases in 
the discussion. In more general terms, the report will 
be attacked by conservatives, and by those who for 
definite reasons of personal interest are opposed to the 
spread of aviation, as having made recommendations 
that are too generous. It will be attacked by the more 
extreme and optimistic of aeronautical enthusiasts as 
far too conservative. We do not believe that either set 
of criticisms is justifiable. Those who walk in the mid- 
dle of the road are liable to be the targets of half-bricks 
plucked indiscriminately from either sidewalk, but the 
middle of the road is nevertheless likely to be the best 
and sanest one. 

We have no idea that this report is a perfect docu- 
ment. We find some things in it that are at first sight 
disappointing, and some omissions that are surprising. 
Taking it as a whole, however, it seems to us as good 
a piece of work as could have been hoped for. If it 
can be accepted as a whole as government policy the 
results are likely to be far better for aviation and for 
the people interested in it, and for all the users of its 
services and for the American’ people as a whole, than 
under any other coherent scheme of policy that is at 
all likely to be produced as an alternative. The report 
speaks for itself and we have no desire to plead its 
cause, but we would suggest that those who may en- 
counter either disappointment or surprise as they read 
it should hold their criticisms in abeyance until -they 
have studied the document as a whole. 

Taken by itself, it will stand as a first-class reference 
work on the state of American aviation and the nature 
of its problems and of the problems of the govern- 
ment's relationship to it at the end of 1934. But it was 
not simply to produce a work of reference, but to de- 
velop an air policy, that the Commission was appointed. 
The report will become a policy only when Congress has 
enacted the appropriate legislation and when the execu- 
tive departments have made the changes in their own 
practices that the Commission recommends. 

At this point the task ceases to be one for the Com- 
mission alone, and becomes the concern of every mem- 
ber of the interested public. The recommendations 
have been made. Public interest will be a powerful 
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factor in getting them accepted. Whether or not they 
are all that any of us individually might have desired, 
they are the best that is now available as a practical 
possibility, or at all likely to be. The effort of everyone 
possessed of the slightest interest in the subject, and 
anxious that American aviation should be allowed a 
normal development, should be focussed on presenting 
to the members of Congress the arguments in favor of 
an early provision of the necessary legislation. 

Liberating the Airplane 

T HERE IS a natural reluctance to the free use of 
the potentialities of each new medium of trans- 
portation. It required generations for the early mari- 
time adventurers to separate themselves from the shore. 
It has taken nearly a generation of airplane pilots to 
liberate the airplane from the ground. 

The axiom that there is safety in altitude is one of 
the first the pilot learns and it is undoubtedly one of 
the most difficult to practice. It has also been difficult 
to convince the operators of the economy of operation 
at higher altitudes. In fair weather 5000 ft. has been the 
absolute maximum on one line and another could not 
he induced over 6000 ft. even with the promise of tail 
winds. And when the ceiling begins to fall, there is a 
powerful urge to get down where, by dodging chimneys 
and transmission lines, it is possible to keep an eye on 
the ground. No matter how far instrument and radio 
development has progressed, it has been the most difficult 
of all problems for the pilot to go up and over. And 
the tragic consequences are well known. 

Piloting has been far removed from anything ap- 
proaching an exact science. It has been necessary to 
depend too heavily on the judgment of the individual 
and the man at the controls has been beset by so many 
variable factors that it is truly remarkable that there 
have not been many more mistakes in procedure. The 
job lias been something like a highly magnified version 
of the process of high speed tuning of a three-dial radio 
with two hands. 

In the past few months both piloting and operating 
methods have been passing through a revolution. One 
of the most important contributing factors to this new 
concept is the development of a systematic operating 
technique, complex in derivation but relatively simple in 
application and based on a sound technical foundation. 
The basis of the plan is set forth in the series of articles 
on cruising control of which the eleventh installment 
appears elsewhere in this issue. By its use it is possible 
to study the characteristics of each section of an airline 
and prepare a reasonably simple chart to guide the pilot 
in his decisions as to the most economical combinations 
of the factors determining cruising conditions. Rec- 
ommendations for most efficient climb and most com- 
fortable descent and correction for the effect of winds 
are taken into consideration. 

Flying by chart and instrument is rapidly replacing 
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the old method of unreliable intuition. The automatic 
propellers and mixture control devices appearing on the 
horizon are making an important contribution. 

This new phase of air transportation is just beginning. 

It is a substantial undertaking and, in its early stages, has 
resulted in some confusion of thought. There is still 
some need of simplification and clarification. There is 
also a need for new instruments to relieve the pilot of 
certain of his burdens. 

But whatever difficulties may arise in its application, 
its development is amply justified for, along with the 
new independence of the ground, there is an opportunity 
to reduce operating costs that cannot be disregarded in 
these days when the future of air transportation de- 
pends directly on its ability to conduct operations at 
lower costs. Every operator and every airline pilot 
should explore the possibilities of the new technique 
to the fullest possible extent and cooperate in every rea- 
sonable way in its future development. 


Winter Ilouseleaning 

A -THOUGH half a decade has passed since the 
dreams of automotive mass production for the 
airplane industry gave place to the nightmare of over- 
production and distributor dumping, the chaos of this 
period has made a most profound impression on the 
minds of those remaining in the aircraft building busi- 
ness. This memory has been so unpleasant that it has 
led to a continuance of the hand-to-mouth manufactur- 
ing methods of the built-to-order era, even after the 
production tide had definitely turned. The nibbling 
machine is still the prevalent production tool in many 
plants, and airplane parts are fashioned frequently with 
an unduly high degree of hand work. 

The future manufacturing prospects are reasonably 
bright. Plane makers have had a fairly good season 
in 1934 and some are looking forward to a better onc< 
in 1935. School operators are reporting increased 
public interest and larger enrollments. There is much 
more to be gained than lost by the industry in the for- 
mulation of a definite long term policy on aviation by 
the Federal Government. And improving business is 
not going to wait for any manufacturer whose house is 
not in order to receive it. 

The time seems to be at hand for a winter house- 
cleaning — a thorough examination by each plane pro- 
ducer of his manufacturing facilities, particularly in 
terms of those of his immediate competitors. There 
are many reasons to believe that credit will be more 
plentiful in the near future than it has been for a long 
time in the past. An investment in a few new ma- 
chines now to replace obsolete, non-productive, or 
worn-out equipment and a general renovation of the 
premises to smooth out kinks in the production line 
will pay untold dividends when tile time comes to bid 
close on a good-sized future order. 
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Air mail rale revision 

T HE Bureau of Air Mail of the In- 
terstate Commerce Commission has 
submitted its report to the whole Com- 
mission, recommending a general revi- 
sion of the rates now paid to domestic 
air mail contractors. The Bureau of 
Air Mail was created by the Commis- 
sion last July in accordance with the 
Air Mail Act of 1934 which directed the 
ICC to determine fair rates of compen- 
sation for the transportation of air mail. 

The companies now holding mail con- 
tracts had submitted to the Bureau 
tables of operating costs and income 
covering the period from early May, 
1934 (when the new contracts went into 
effect), to Oct. 31, 1934. They showed 
an aggregate net deficit of $1,815,055. 
Total gross income for the period was 
$8,902,845. 

The Bureau foresaw an imperilled 
future for the industry if the contractors 
were forced to continue operating at sub- 
stantial losses. The report said that if 
rates were fixed by the use of cost allo- 
cations at this time, charging operating 
costs against each class of traffic in 
direct proportion to the weight con- 
tributed by each to a plane's total load, 
all incentive for the maintenance and 
future development of passenger traffic 
might be destroyed and a tendency to 
revert to exclusive mail service without 
passenger and express facilities might 
follow. 

The Bureau accordingly recommended 
new rates based on the present rate of 
income or loss of the operators but ap- 
parently excluding from consideration 
entirely any cost of operating extra 
passenger schedules not covered by the 
mail contract. The method of computa- 
tion led to increased base rates on 19 
routes (of which 11 are operated by in- 
dependents), decreased rates on 11 
routes (of which nine are operated by 
the major systems), and no change on 
one (TWA, Inc., operator). The pro- 
posed rates were put on a sliding scale, 
providing for a drop of 1 cent per mile 
for every 10 per cent increase in the 
amount of flying being done with mail. 
The Bureau recommendations amount 
almost to a flat-rate basis, with but little 
regard for the amount of mail or other 
load carried or the type of airplane used. 
Whereas the rates at which the new con- 
tracts were originally let by competitive 
bidding ranged from 8 to 39.5 cents, the 
Bureau of Air Mail recommends an ex- 
treme spread of only from 24 to 33 

A comparison follows of the rates 
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The Post Office Department commit- 
tee, instructed by President Roosevelt 
last July to investigate the rates paid to 
foreign air mail contractors, has also 
submitted its report. Though as yet the 
report has not been made public, word 
from official quarters indicated that it 
contained proposals to change contracts 
from a ten-year to a two- or three-year 
basis. Pan American Airways' present 
contracts have some four years yet to 
run before expiration. The creation of 
a new transportation committee to de- 
termine when the present rates should be 
changed was also advocated. 

The total cost of the Army mail-car- 
rying operations from February to May 
last year was $3,767,355, according to a 
report submitted Jan. 26 by Postmaster 
General Farley to the House and Senate 
Post Office Committees. Wrecks and 
damages to planes amounted to $517,559. 
In a total of 69 accidents, twelve lives 
were lost and five pilots injured. Of the 
total cost, $2,249,004 was paid by the 
Post Office Department while the War 
Department absorbed the remainder. 
Transport developments 

Delivery of a new Lockheed Electra 
transport to Pacific Alaska Airways, 
Pan American’s northernmost sub- 
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sidiary, will enable that company to 
maintain considerably faster service on 
its two major routes. The Electra will 
fly between Fairbanks and Nome on the 
west coast, and from Fairbanks to 
Bethel on the southwest. Each route is 
about 550 miles long and will be covered 
in approximately three hours by the 
new ship which has been specially 
equipped for operation at low tempera- 
tures with nose shutters over the front 
of the engine cowling and ice shields 
over the sides of the fuselage nose. 
Normally a ten-passenger transport, 
mail and baggage racks supplant five 
seats on one side of the cabin. 

Following the sale by United Air 
Lines of several Boeing transports to 
General Air Lines for operation on the 
Salt Lake City-Los Angeles route, the 
mid-continent route now provides uni- 
form Boeing service from Eastern cities 
to every major Pacific Coast point. 

The purchase by National Parks Air- 
ways of two Boeing 247 transports from 
United has resulted in a time reduction 
from five to slightly more than three 
hours over the 500-mile route between 
Great Falls and Salt Lake City. 

Pacific Seaboard Air Lines has 
bought five Stinson tri-motored trans- 
ports from American Airlines and will 
place them in service on the new over- 
night schedule between Chicago and 
New Orleans, recently authorized by 
the Post Office Department. (Aviation, 
January, page 24.) 

A daily non-stop service between Chi- 
cago and New York in 4 hours, 5 
minutes was inaugurated Jan. 8 by 
Transcontinental & Western Air, Inc. 
Heavy traffic over this route warranted 
the addition of the special west-to-east 
schedule to the three regular daily 
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round-trips, which with stops at either 
Philadelphia or Pittsburgh take 4J 
hours for the trip. 

An 18 hour schedule from New York 
to San Francisco, clipping one half-hour 
from present flying time, was started 
Jan. 8 by United Air Lines. Eastbound 
service to Chicago was cut 20 minutes 
to 15 hours. The faster schedules were 
made possible by Boeing 247-D’s. 
United now flies three transcontinental 
trips daily, two of which are so ar- 
ranged that the scenic portions of the 
route will be flown during hours of 
daylight. Passengers leaving New York 
after dinner and Chicago at midnight 
have breakfast at Cheyenne and lunch 
while flying over the Sierras, reaching 
San Francisco in the early afternoon. 

New day and night 8-hour schedules 
between New York and Miami became 
effective on Eastern Air Lines Jan. 5. 
Douglas transports leave Newark daily 
at 9:40 a.m. and 9:40 p.m., while the 
Miami planes depart at 10 a.m, and 
8:30 p.m. All flights are made on a 
limited stop basis. Eastern Air is 
also planning to run a Douglas schedule 

nine hour basis, in addition to one Condor 
schedule. 

Arrangements have been completed 
between Eastern Air Lines and the 
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Sport Fishing Company to offer com- 
bination costs to fishing enthusiasts 
for week-end excursions by plane from 
Chicago and New York to favorite fish- 
ing grounds at Miami and New Or- 
leans. All transportation, food, lodg- 
ing, and fishing expenses are included 
in the price of the trip. 

Opening a new southwestern trans- 
continental route, in accordance with 
recent authorizations from the Post 
Office Department (Aviation, Janu- 
ary, page 24), American Airlines is now 
running a Douglas service from New 
York to Los Angeles via Washington, 
Nashville, and Fort Worth. The plane 
leaving Newark at 12:30 noon arrives 
at Fort Worth at 9 :20 p.m. There pas- 
sengers transfer to a Curtiss Condor 
sleeper leaving at 10 p.m. and arriving 
at Los Angeles the next morning at 
6:45 a.m. 

4 minutes faster 

In an attempt to set a new trans- 
continental record for transport planes 
carrying passengers, Major James G. 
Doolittle took off from Burbank, Cal., 
at 8:27 p.m. [E.S.T.], Jan. 14, accom- 
panied by Mrs. Doolittle and one other 
passenger. When he set his Cyclone- 
powered Vultee monoplane down at 
Floyd Bennett Field next morning at 
8 :26 a.m. he had succeeded by 4 minutes 
in bettering the record of 12 hours, 3 
minutes established by an Eastern Air 
Lines’ Douglas last November (Avia- 
tion, December, p. 402). Loaded with 
600 gal. of gas, the Vultee had made 
the 2,620-mile trip non-stop. Highly 
unfavorable weather conditions had 
forced Major Doolittle to fly blind for 
the entire distance, he had been without 
radio communication for 7 hours, and 
severe cross winds east of the Missis- 
sippi had blown him as far south of his 
course as Richmond, Va. Nevertheless 
his average speed was 218 m.p.h. 
Aircraft in 1936 budget 
President Roosevelt’s budget esti- 
mates for the fiscal year 1936, presented 
to Congress Jan. 7, carry a total of 
$870,922,292 for national defense in all 
its phases, one of the largest peacetime 
national defense budget estimates in 
history. Of the gross appropriation of 
$489,871,347 asked for the Navy De- 
partment, $22,500,000 would be spent 
for new aircraft for replacements. Al- 
though this represents an increase of 
$16,369,000 over the appropriations for 
1935, $8,500,000 will be required to pay 
for airplanes purchased this year under 
the “authorizations” permitted in the 
1935 budget. In that connection the 
President suggested the elimination of 
future “authorizations” and requested 
that funds for the particular year in 
question be appropriated at one time. 
An additional $12,500,000 was provided 
for equipping the two airplane carriers 
now under construction with adequate 
plane strength. 
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Major recommendations for the 
Army (gross appropriation, $312,235,- 
811) included an expenditure of $48,- 
383,400 for the Air Corps. This sum 
is a net increase over the 1935 appro- 
priation of $20,737,072, but of this, 
$3,000,000 must go for the payment 
of obligations incurred for airplanes 
purchased this year under 1935 budget 
authorizations. The President recom- 
mended that a total of 547 new planes 
be purchased during the coming year to 
bring the number on hand on June 30,' 
1936, to 1,352, practically all of which 
would be less than two years of age. 
In the estimates for the Ordnance De- 
partment and the Signal Corps a total 
of approximately $4,800,000 has been 
provided for equipping all airplanes 
now on hand and all of the new ones 
with modern radio apparatus and arma- 
ment and for the establishment of ground 


Andreics heads G.H.Q. Force 

Final approval of a test organization 
of the General Headquarters Air Force 
and appointment of Lt. Col. Frank M. 

nounced by Secretary of War Dern 
Dec. 26. Receiving orders directly 
from Chief of Staff MacArthur, Col. 
Andrews (photo on page 67) will have 
charge of every plane in the Air Corps 
except for a few observation and ad- 
ministrative units. His headquarters 
will be at Langley Field, Va., which 
will also be the headquarters for one 
of the three wings of the Force. A 
second wing will be based at Hamil- 
ton Field, Calif., and the third will be 
based initially at Fort Crockett, Tex., 
later at Barksdale, La. As yet no offi- 
cers have been appointed as wing com- 
manders. (For details of the organi- 


zation of the G.H.Q. Force see Aviation, 
November, 1934, page 368.) 

War Department testifies 
Views of the War Department on the 
subject of munitions sales were set 
forth in a statement recently presented 
to the Nye investigating committee. In 
dealing with the subject of aircraft the 
Department declared itself against gov- 
ernment manufacture of planes and 
equipment since the present rapid de- 
velopment of aviation with frequent 
changes in types and designs would 
make this impractical. Present pro- 
curement plans indicate, the report said, 

could be produced rapidly and effi- 
ciently by private industry. 

Uniform procurement sought 
Director of Procurement, Rear Ad- 
miral C. J. Peoples. U.S.N., who under 
legislation enacted by the last Congress 
is consolidating the bulk of government 
purchasing, has created an aeronautical 
committee of six composed of officials 
of the War, Navy, Commerce and 
Treasury Departments. The com- 
mittee has been instructed to make 
recommendations for changes of pro- 
curement methods which can be effected 
with existing law, and may also pro- 
pose new legislation. Commdr. R. D. 
Weyerbacher, U.S.N., chief of the 
Materiel Branch, Bureau of Aeronautics, 
is chairman of the committee. Other 
members are: Lt. Col. H. C Pratt, 
U.S.A., Chief of the Air Corps Mate- 
riel Division: Lt. Col. Earl McFarland, 
U.S.A., executive officer of the Office 
of the Assistant Secretary of War; Lt. 
Commdr. William Nelson, U.S.N., 
Bureau of Aeronautics, Commdr. C. C. 
von Paulsen, U.S.C.G., acting chief of 


the Aircraft Division, Coast Guard 
Headquarters: and John H. Geisse, 
chief of the Development Section, 
Bureau of Air Commerce. 

Navy contract to Vought 

A Naval contract for 84 scout 
bombers was awarded Jan. 5 to the 
Chance-Vought Corporation of Hart- 
ford, Conn. The planes will be equipped 
with Pratt & Whitney engines and 
Hamilton Standard propellers and will 
cost $2,500,000. 

North American becomes operator 

North American Aviation, Inc., has 
completed its reorganization, made 
necessary by the terms of the Air Mail 
Act of 1934. The Act prohibits any 
company holding an air mail contract 
from having an interest in any other 
company engaged in air transportation 
or aircraft manufacturing. The Act 
also makes it unlawful for any com- 
pany whose principal business is the 
holding of stock in other corporations 
to hold stock in an air mail contractor. 

Complying with the Act, North 
American Aviation, Inc., has sold its 
stock interest in Western Air Express 
Corporation to a group headed by 
Alvin P. Adams, formerly president of 
National Aviation Corporation. Mr. 
Adams purchased from North Ameri- 
can Aviation, Inc., approximately 
160,000 shares of stock of Western 
Air Express Corporation. There arc 
222,645 shares outstanding. The shares 
which were acquired by the Adams 
group do not carry the liquidating 
dividend of $2.50 a share declared bv 
Western Air Express Corporation in 
connection with its reorganization, nor 
the distribution to stockholders of its 
47.6 per cent interest in Transconti- 
nental & Western Air, Inc. Accord- 
ing to the balance sheet of Western Air 
Express Corporation as of Oct. 31. 
1934, total assets amount to $717,144, 
and total capital stock and surplus 
amount to $635,835. These figures 
were arrived at after giving effect to 
the distribution to stockholders of $2.50 
per share in cash, and after distribution 
to its stockholders of the stock of 
Transcontinental & Western Air, Inc., 
and after sale of certain flying equip- 

Having disposed of its interest in 
Western Air Express, North American 
Aviation, Inc., will likewise dispose of 
its interest in a second air mail con- 
tractor by passing on to its stockhold- 
ers the shares of Transcontinental & 
Western Air, Inc., received through the 
liquidation of Transcontinental Air 
Transport. (See Aviation, January, 
page 25.) The liquidating dividend 
consists of approximately 279,544 shares 
of the capital stock of the new Trans- 
continental & Western Air, Inc. The 
stock will be distributed Feb. 15 to 
holders of North American Aviation, 
Inc., of record of Jan. 31 on the basis 
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of eight-tenths (8/10) of a share of 
Transcontinental & Western Air, Inc., 
for each ten shares of North American 
Aviation, Inc., stock. No fractional 
shares of Transcontinental & Western 
Air, Inc., stock will be issued. A stock- 
holder entitled to a fractional share will 
receive instead cash based on the value 
of $7 per share of Transcontinental ft 
Western Air, Inc., stock. 

During the past year North Ameri- 
can Aviation, Inc., disposed of its two 
manufacturing affiliates. Stock held in 
the Douglas Aircraft Company was 
sold at an accounted profit of $1,199,941, 
and General Aviation Manufacturing 
Corporation was dissolved. 

North American Aviation, Inc., has 
now become exclusively an operating 
company, holding one mail contract — 
that under which Eastern Air Lines 
operates. Eastern Air Lines, 100 per 
cent owned by North American Avia- 
tion, Inc., formerly held the contract but 
was recently dissolved and its contract 
assigned to North American Aviation. 
Aviation Corporation to build 

Also reorganizing in accordance with 
the Air Mail Act. Aviation Corpora- 

all stock of its two transport sub- 
sidiaries, American Airlines, Inc., and 
Canadian Colonial Airways. Inc., as 
well as the stock it owned in General 
Aviation Corporation, now dissolved. 

Previously, Aviation Corporation had 
subscribed to an additional $777,750 of 
the capital stock of American Airlines, 
Inc., making its total capitalization 
$2,777,750. In the eventual distribu- 
tion of American Airlines’ stock to the 
stockholders of Aviation Corporation, 
holders of the latter stock will therefore 
receive one share of Amercian Airlines’ 
stock of $10 par value for every ten 
shares of Aviation Corporation stock. 

A new company is being organized 
for the purpose of acquiring the busi- 


nesses of Aviation Corporation’s manu- 
facturing affiliates, Stinson Aircraft 
Corporation; Lycoming Manufacturing 
Company, Aircraft Engine Division; 
Airplane Development Corporation ; and 
Smith Engineering Company. Aviation 
Corporation will supply this new com- 
pany with $3,000,000 paid in capital, 
thereby acquiring all of the preferred 
stock and one-half of the common stock 
of the new company. 

Pacific solo 

Successfully accomplishing the first 
solo flight ever made between Hawaii 
and California, Amelia Earhart Put- 
nam landed at Oakland Airport in the 
afternoon of Jan. 12, 18 hours, 17 
minutes after taking off from Wheeler 
Field, Honolulu. She made the 2,400- 
mile hop in a Lockheed Vega equipped 
with a supercharged Pratt & Whitney 
S1D1 Wasp and a variable pitch Hamil- 
ton Standard propeller. About 525 
gal. of gas and 35 gal. of oil gave the 
plane a cruising radius of more than 
3.000 miles. Since no special prepara- 
tions had been made for radio beam 
flying, Miss Earhart navigated by dead- 
reckoning, supplemented by position- 
fixes from ship and shore radio stations. 
Throughout the trip she flew at an aver- 
age height of 8.000 ft., encountered 
many rain squalls, cloud banks and fogs, 
but no severe storms. With speed re- 
duced by head-winds, the plane averaged 
slightly more than 140 m.p.li. 

Mail contracts sub-let 

The Post Office Department recently 
approved several transfers of temporary 
mail contracts. Northwest Airlines has 
taken over the Chicago-Fargo-Pembina 
route from Hanford Airlines; Braniff, 
the Amarillo-Brownsville route from 
Long & Harmon ; Wedcll-Williams Air 
Service, the Houston-New Orleans 
route from Robertson Airplane Service 
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New airport classification 

A simplified system of airport classi- 
fication, under which only those air- 
ports serving scheduled interstate air- 
lines will be examined for compliance 
with Bureau of Air Commerce require- 
ments is now effective. Airlines will be 
authorized to operate only from air- 
ports meeting these requirements except 
in cases of emergency or when a 
waiver has been granted by the Bureau. 
Other airports and landing fields will 
be listed by the Bureau as follows: 
those having hangar facilities and 
service for aircraft will be referred to 
as airports, while those having only 
landing areas and no hangars or servic- 
ing will be called landing fields. 

Speed mark to France 

A new international speed record for 
land planes over a closed course was 
established Dec. 25 at Istres, France, 
where Raymond Delmotte in a Caudron- 
Renault monoplane averaged 505.848 
km.p.h. (314.32 m.p.h.) in four laps 
over a three-kilometer course. The 
former record of 490.80 km.p.h. (304.98 
m.p.h.) was made by the late James 
R. Wedell Sept. 4, 1933, in a Wedcll- 
Williams monoplane with supercharged 
800 lip. P.&W. Wasp. Delmotte’s Cau- 
dron C460 is similar to the type com- 
peting in the Coupe Deutsche race last 
summer, save that its engine has 9J 
liters displacement instead of the 8 
liters required by the rules of the Coupe 
Deutsche. It delivers 370 hp. 

Reed award 

A $10,000 endowment for an annual 
award in the interest of aeronautical 
progress has been provided by Dr. Syl- 
vanus A. Reed of New York, well 
known for his pioneer work in the de- 
velopment of aluminum alloy propellers. 
The winner of the award will be se- 
lected by the Fellows of the Institute 
of the Aeronautical Sciences and will 
receive a cash prize of $250 and a cer- 
tificate of merit. 

First to receive the award were Prof. 
C. G. Rossby and Dr. II. C. Willett of 
the Massachusetts Institute of Technol- 
ogy. for their work on the practical ap- 
plication of the polar front theory to 
weather forecasting. The presentation 
was made at the annual meeting of the 
Institute of the Aeronautical Sciences 
Jan. 30. The Institute also elected Dr. 
Joseph S. Ames, chairman of the NACA, 
as its fourth Honorary Fellow. 
Industry reports 

Eight members of the Aviation Divi- 
sion of the Socony-Vacuum Oil Com- 
pany are making a coast-to-coast tour 
of the country in three of the company’s 
planes — a new Beechcraft, a Stinson 
Reliant, and a Bellanca Skyrocket. 

From the Sperry Gyroscope Company 
of Brooklyn. N. Y„ comes word, that 
hereafter their automatic pilot will be 
known as the Sperry Gyropilot. 
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• Appointment of Lt.-Col. Frank M. 
Andrews as commander of the G.H.Q. 
Air Force of Army General Staff, places 
him in charge of virtually all military 
aviation. In 1917 Colonel Andrews was 
detailed to the Aviation Section of the 
Signal Corps, and during the interven- 
ing years has left the air arm only once 
when he served a term of duty with the 
American Army of Occupation. Among 
the appointments which he has held are 
Post Executive Officer at Kelly Field, 
Commanding Officer at Selfridge Field, 
District Supervisor of the Southeastern 
Air Service, Training and War Plans 
Division, Office of the Chief of Air Serv- 
ice, and Executive in the Office of the 
Chief of Air Corps. (See page 65.) 

• Reorganization of North American 
Aviation, Inc. to comply with the 1934 
Air Mail Law has resulted in several 
changes in its executive personnel. J. H. 
Kindelberger, former chief engineer of 
Douglas Aircraft Company and presi- 
dent of the General Aviation Manufac- 
turing Corporation, succeeds Ernest R. 
Breech as president. Mr. Breech be- 
comes chairman of the board. Capt. 
E. V. Rickenbacker remains a vice- 
president of the company, a position he 
has held since April, 1934, and has been 
named general manager of the Eastern 
Air Lines division. Paul Brattain is 
also made a vice-president. In addition 
to his duties as vice-president of North 
American Aviation, he will discharge 
those of assistant general manager of 
Eastern Air Lines. 

• Charles Froesch, formerly project 
engineer with Anthony Fokker and re- 
cently sales and service engineer for 
General Aviation Manufacturing Cor- 
poration, has joined the sales staff of 
North American Aviation. He will 
maintain headquarters at New York and 


• William E. Berchtold, writer, lec- 
turer, and former manager of the air 
transport section of the Aeronautical 
Chamber of Commerce, will conduct a 
new course in commercial air transpor- 
tation at New York University during 
the spring semester. This course will 
supplement those given under Prof. 
Roland H. Spaulding. 

• United Air Lines has appointed Homer 
J. Merchant its district traffic manager 
at Los Angeles, to succeed Lloyd O. 
Kennedy, on leave of absence due to ill 
health. Mr. Merchant was formerly asso- 
ciated with Western Air Express, more 
recently served as United's district traffic 
manager at Portland, Ore. 



• Appointed legal advisers to the Federal 
Aviation Commission, Prof. Fred D. 
Fagg, Jr. and Dean John H. Wigmore 
are now in Washington. Prof. Fagg is 
director of the Air Law Institute of 
Northwestern University, founder and 
editor of Journal of Air Law, member of 
Illinois Aeronautical Commission since 
1931, and served as pilot with the 92d 
Aero Squadron A.E.F., Dean Wigmore, 
organizer and dean emeritus of North- 
western University Law School, served 
on Illinois Commission on Uniform State 
Laws, Inter-American High Commis- 
sion, and the League of Nations Com- 
mittee on Intellectual Cooperation. An 
extensive author of legal works, he is 
also holder of the D.S.C. 

• The National Industrial Recovery 
Board has approved the appointment of 
C. Bedell Monro, president of Penn- 
sylvania Airlines & Transport Co., and 
C. R. Smith, president of American 
Airlines, as members of the code 
authority for the air transport indus- 
try to succeed H. S. Martin and L. D. 
Seymour, resigned. 

• C. E. Fleming, formerly mail traffic 
manager for American Airways, has 
been named by TWA to serve in like ca- 
pacity at Kansas City. He succeeds 
C. W. H. Smith who is now in the New 
York office of Eastern Air Lines. 

• Lee B. Jamison, district traffic man- 
ager for United Air Lines at Salt Lake 
City for the past two years, has been 
transferred to Washington, D. C. S. R. 
Newman, formerly of San Francisco, 
takes his place. 

• At the annual election of officers by 
The Early Birds, William E. Scripps 
became president; E. M. Laird, first 
vice-president; R. H. DePew, Jr., sec- 
ond vice-president; Vincent Astor, 
third vice-president; Aucustus Post, 
treasurer; and Maj. Ernest Jones, 

• E. G. Nabeli., formerly with Lock- 
heed Aircraft Corporation, has been ap- 
pointed factory superintendent of Ryan 
Aeronautical Company, San Diego, to 
supervise production of the new Ryan 
S-T low-wing monoplane. 

• Henry White, aviation sales manager 
for the Socony Vacuum Corporation, has 
returned from abroad where he made a 
wide tour of European airports in the 
company's Jacobs’ powered Beechcraft. 

• The following representatives have 
been designated by their various organi- 
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zations to serve on the Advisory Com- 
mittee to the American Section o£ the 
International Technical Committee o£ 
Aerial Legal Experts: G. B. Logan, 
National Association of State Aviation 
Officials ; R. Barton, Jr., National Con- 
ference of Commissioners on Uniform 
State Laws ; J. C. Cooper, Jr., American 
Bar Association; H. Knotts, Inde- 
pendent Aviation Operators; R. P. 
Thach, National Aeronautic Associa- 
tion; A. W. Knauth, Maritime Law 
Association; J. E. Webb, Aeronautical 
Chamber of Commerce ; B. Lee, Ameri- 
can Society of International Law; and 
R. B. Lynch, Board of Aviation Under- 


• Presidency of the Lambert Aircraft 
Corporation, formerly known as the 
Monocoupe Corporation, has been as- 
sumed by J. D. Wooster Lambert, re- 
placing P. R. Beasley, one time head 
of the Detroit Aircraft Corporation. 

• Visitors from abroad have been Thea 
Rasche, German pilot; Maj. Ramon 
Franco, Spain’s premier flyer, who is 
here to study training and selection of 
pilots and organization of military and 
commercial aviation ; and Elly Bein- 
horn, German aviatrix. Miss Beinhorn 
has been on extensive flights over Cen- 
tral America and Mexico and will confer 
with authorities on Mayan archeology. 

• Associated with the development of 
the Bendix Stromberg Carburetor since 
1912, Frank C. Mock now becomes vice- 
president in charge of carburetor engi- 
neering of Bendix Products Corporation. 

• Partner in the newly formed Chandler- 
Groves Company of D.etroit, manufac- 
turers of aircraft carburetors, is M. E. 
Chandler, recently vice-president of 
Bendix Stromberg Carburetor. 

• Robert E. Gross, treasurer and chair- 
man of the board of Lockheed Aircraft 
Corporation, has been elected its presi- 
dent on resignation of Lloyd Stearman, 
who plans to devote his entire time to 
aeronautical research. Carl B. Squier, 
vice-president and sales manager, fills the 
vacancy on the board. 

•Charles Hugh Chatfield. United 
Aircraft and Transport Company's 
former assistant director of research, be- 
comes chairman of the technical advisory 
committee of United Aircraft. 

• During the Morro Castle disaster. En- 
sign Matthew G. Seleski of the Naval 
Reserve, piloting a land plane, effectively 
directed rescue boats to the aid of sur- 
vivors. For his skill and courage Ensign 
Seleski has received a laudatory letter 
from Secretary of the Navy Swanson. 

• Tyson Roller Bearing Company of 
Massillon, Ohio, has as vice-president in 
charge of sales. George C. McMullen. 


• The National Code Authority for 
the Commercial Aviation Industry has 
voted that an assessment of 53 cents per 
employee with a minimum fee of $3 
be levied against each member of the 
industry. Ballots have been mailed to 
all registered members of the industry 
for the election of members to the per- 
manent National Code Authority and 
the Regional Code Authorities, and 
election results will soon be announced. 

• A complete survey of the economics 
of air transportation is now being of- 
fered by Northwestern University, Chi- 
cago. 111., in its evening school of com- 
merce. Thomas Wolfe, district mana- 
ger of United Air Lines, is the instructor 
of the course. The survey takes up the 
history, development, and probable fu- 
ture trends of air transportation, the or- 
ganization and management of airlines, 
investment problems, traffic control, gov- 
ernment regulation, aid air law. 

• Manager of Candler Field, Atlanta. 
Ga., for the past six years. Jack Gray 
was unanimously elected Jan. 10 to an- 
other four-year term by the city's 1935 
aviation committee. 

• The newly-formed Aero Club of 
Parks Air College was formally ad- 
mitted to membership in the National 

St. Louis on National Aviation Day, 


NEW 



Dec. 17. Maj. James G. Haizlip 
awarded the NAA charter and Oliver 
L. Parks, president of the school, pre- 
sented each dub-member with a certifi- 

• Edward W. Schmuck has been ap- 
pointed instructor in charge of aircraft 
maintenance and repair at the Ryan 
School of Aeronautics. His brother, 
Charles, who has been associated with 
him in aviation activities for a number 
of years, has entered the production de- 
partment of the* Ryan Aeronautical 
Company. Prior to joining the Ryan 
forces, they were in the production de- 
partment of Kinner Aircraft Company. 
Both have had extensive flying experi- 
ence and were early holders of the 
transport license. 

• New director of a flying school oper- 
ated by R. A. Rearwin, president of 
Rearwin Airplane Company at Fairfax 
Airport, Kansas City, is George M. 
Prescott, who formerly operated an air 
service at Kansas City, Mo. 

• The University of Minnesota Flying 
Club, winner of the 1934 award of the 
Loening Trophy, has recently added 
30 new members. T wo are women. 

• The management and personnel of 
Amphibions, Inc., which is no longer 
in active production, have reorganized 


TEAM 




as the Privateer Aircraft Engineering 
Company to carry on the general servic- 
ing, repair and rebuilding business of 
the former company. With a flying 
personnel experienced in all sorts of air- 
craft they are able to offer a convenient 
pick-up and delivery service to plane 
owners. The new organization will be 
based at Roosevelt Field, Long Island, 
New York. 

• Wesley Yereance, who completed his 
work in the mechanics flight course at 
Parks Air College in December, 1933, 
and has since been associated with 
Howard Ailor, Waco distributor at 
Roosevelt Field, New York, has re- 
turned to Parks as an instructor. Mr. 
Yereance holds a degree in Industrial 
Engineering from Yale University. 

• In his annual report to stockholders, 
Casey Jones, president of the Casey 
Jones School of Aeronautics, Newark. 


SIDE 

By Robert 

O UR editorial hat is off to Amelia 
Earhart for her flying ability as 
well as for her personality. We have 
had occasion to remark several times 
that aviation has been fortunate, in that 
most of our people who have had the 
ability to accomplish the outstanding 
feats which have made them public 
heroes and heroines, have also had the 
ability to be unspoiled by public adula- 
tion. Many more happy landings for 

We were disturbed, however, by the 
news that she was able to keep in con- 



stant radio communication with her 
husband during the flight. It points to 
the possibility in the near future that 
wives will not only be outperforming 
their husbands in aeronautical accom- 
plishments, but will be able to keep close 
tabs on them at the same time. While 
taking away from the male his long- 
established claim for physical superiority, 
they would still be retaining their long- 
established privilege of taking up most 
of his time with the countless small 
orders— "Please put some coal on the 


N. J., announced that the school has 
now an enrollment of 270 active stu- 
dents and that the balance sheet for the 
fiscal year ending Jan. 1, showed a profit 
on operations. 

• Through its president, Jack Frye, 
who is himself an enthusiastic sports- 
man pilot, Transcontinental & Western 
Air is encouraging the owners of pri- 

facilitics available at all airports from 
which the company operates. Mr. Frye 
has issued instructions to TWA field 
managers, meteorologists, and mechani- 
cal staffs to extend to all private fliers 
every possible service, including free 
weather information, routing informa- 
tion, servicing and repairs. Fuel sup- 
plies may be purchased without any 
cash outlay upon presentation of a spe- 
cial private fliers' courtesy card issued 
by the airline, which provides for a bill- 
ing on the first of the following month. 


SLIPS 

R. Osborn 


furnace,” "Better put out the cat for a 
while before you go to bed," “The ice 
box needs de-frosting, dear.” 

The 1934 Air Mail Law certainly 
brought about a lot of high class finan- 
cial juggling in the closing days of the 
year. The fun was brought about by 
the clauses which prevent any company 
whose principal business was the hold- 
ing of stock of other corporations, from 
holding the stock of a corporation hav- 
ing an air mail contract. Although we 
have read the article over several times 
the best we can make of it is that 
General Aviation Corporation, North 
American Aviation, General Motors, 
Western Air Express, TWA, Transcon- 
tinental and Western Air. Transcon- 
tinental Air Transport each held 
980.893J shares of each other’s stock, 
which gave each one 47 per cent con- 
trol of the other corporation. In the 
process of the reorganization required 
by the law, as we understand it, the 
stockholders will receive $2.50 in cash 
and 1J shares of stock in stock of some 
other corporation than the one they 
originally owned. 

We have always had great admira- 
tion for the financial lawyers of this 
country who are able to toss about the 
most complicated figures like so many 
badminton birds, but we’ll bet in this 
case that even they won’t know how 
high they have been financially even 
after all of the instruments have been 


calibrated and the data reduced to 
standard atmosphere. Also, we do 
think they made a serious error in 
having any cash involved in the transac- 
tion — one can’t tell what Mr. Farley 
will do next if he finds out that the air 
transport companies still have some 
money left. 

Somehow, all of this reorganization 
of the air mail companies reminds us 
of an unusual announcement we once 
saw on the front of a restaurant in New 
York City— “on and after March 1st, 
this restaurant will be under the same 
management." 

We see by the papers that the British 
are working on a new idea, which they 
call a “Composite airplane,” which they 
hope will improve the efficiency of long 
distance flying service over water. They 
have a smaller seaplane, carrying a 
heavy gasoline and payload, with very 
small wings of extremely high loading, 
mounted on top of a larger seaplane of 
large wing area, light wing loading and 
power loading, so that it can easily take 
off from water with the heavy com- 
bination load. When the large seaplane 
has reached approximately five thou- 
sand feet and is making its maximum 
level flight speed, the small seaplane will 
then be able to take off from its back 
and continue on its way. When the 
small seaplane has arrived at its desti- 
nation it will have consumed enough 
of its fuel load that it will be able to 
make a normal landing as a seaplane. 

It is interesting to speculate on the 
possibilities of this idea and to consider 
the high wing loadings possible with 
this arrangement. We are still expect- 
ing to see the day when the wings of 
racing airplanes will be small fins cast 
on the crankcase, providing the designer 
thinks he will need area in addition to 
that of the cooling fins normally pro- 
vided for the engine. 

This British "Composite airplane” de- 
velopment reminds us of a designer 
friend of ours who was working out 
the possibility of a transport to fly 
from one coast to another non-stop. 
Starting with what he thought would 



speed service for highly skilled pilots. 
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Seversky Basic Trainer 

T HOSE laconic releases the Air 

nouncing the allocation of a contract 
for new flying equipment are never 
without interest. Occasionally they are 
as packed with implications important 
to the industry as a new air mail bill. 
The recent award of a contract for 35 
basic trainers to the Seversky Aircraft 
Corporation is a case in point. For 
between the few lines that announced it 
could be read the Corps’ decision to 
spread its replacement program into 
training as well as service types, to ex- 
tend markedly its use of high perform- 
ance machines in transition training, 
and to recognize the ability of a com- 
parative newcomer in the industry to 
provide the high quality of product it 

To the person unfamiliar with Air 
Corps methods of designation, the ex- 
pression "basic trainer” might well call 
up a picture of a heavy-wired biplane, 
with rugged landing gear, freight car 
fittings and a top speed of about 110 
m.p.h. Such planes however are known 
to the Corps as primary trainers. A 
basic trainer is something more ad- 
vanced, a transition type to ease the 
cadet’s progress between the primary 
and the modern combat planes. And in 
the case of this Seversky design at least 
the ruggedly slow biplane concept is 
about as far from accurate as one could 
possibly imagine. For the SEV-3XAR 
is a low-winged all metal monoplane, 
capable of 200 m.p.h. and incorporat- 
ing a host of modern detail refinements. 
Substantially it is the Seversky am- 
phibian without its floats. 

The fuselage is of circular cross- 
section, a true monocoupe, with alumi- 
num alloy sheet skin over narrow ring 
bulkheads and extruded stringers. The 
fin is built integral with the fuselage, a 
2 deg. offset compensating for slip- 
stream effect. The steel tube engine 
mount forward of the fire wall is sus- 
pended on rubber bushings and has been 
designed for any of three engines, the 
R-975. R-985, or the R-1340, with 
simple changes. An unusually deep 
N.A.C.A. cowling is fitted. Between 
the two cockpits is a crash-proof head 
rest, designed to give a minimum of in- 
terference with pilot vision. Sliding 
transparent covers permit open or 
closed flying at will. 

The wing is likewise of stressed skin 
design. The underpart of the fuselage 
has been cut away to clear the wing 
structure and attachment is made 
through multiple bolted fittings con- 



cealed under the fillet. The wing sec- 
tion is based on the Clark Y modified 
slightly at the nose and with reflexed 
trailing edge. The chief structural ele- 
ments are five metal box spars. Longi- 
tudinally corrugated alloy sheets are 
riveted along the top flanges under the 
skin proper. The under surface is stif- 
fened by the use of transverse inverted 
U sections. 

The ailerons are of the skewed type, 
statically balanced and rigged with a 
differential action. Longitudinal bal- 
ance is achieved by the use of tabs on 
the elevators. All controls are equipped 
with ball bearings. Aerodynamically of 
major interest is the large trailing edge 
flap, or discelerator, as the Seversky 
engineers have termed it. As can be 
seen in the accompanying half tones it 
is continuous across the center section 
and has a substantial downward travel 
(45 deg. between positions). It is 
operated by • a crank and worm gear 


combination from the left side of the 
pilot's scat. 

Other interesting design features are 
the use of a part of the wing structure 
directly as storage space for fuel, a 
wide extension of structural multiplicity 
of great value in direct military combat 
work in resisting the effects of gun fire, 
and the installation of a retractable 
landing-gear operating mechanism com- 
plete with warning signals entirely for 
practice purposes since the landing- 
gear is actually of the fixed type. 

Equipped with a 350-hp. engine the 
major factors of the plane's perform- 
ance are as follows : 



Scout-Bombers 

T HE DATA available on the 84 
planes being built for the Navy by 
the Chance Vought Corporation is still 
extremely fragmentary. But since it 
promises to remain so for some months 
due to the Navy Bureau policy of pre- 
serving secrecy on new developments, 
we offer here the total of what seems fit 
and proper for us to divulge. 

The new planes will be of the scout- 
bombing class, carry the designation of 
SBU-1, and be powered with the latest 
version of the Twin- Wasp Junior de- 
veloping 700 hp. 

They are biplanes. Their entire struc- 
ture is of metal and is fabric covered ex- 
cept for the fixed tail surfaces which are 
covered with alloy sheet. The lower 
wing is equipped with split flaps to hold 
the landing speed within the range for 
carrier operations. And a great deal of 
attention has been paid to cleaning up 
the design for aerodynamic efficiency. 
The crew is completely enclosed, all ex- 
ternal bracing has been removed from 
the tail structure. There are large fillets 
on wings and tail. There are cuffs on 
the struts. Even the interaileron struts 
have been completely concealed. 

The engine is to be equipped with a 
Hamilton Standard controllable pitch 
propeller and a cowling of the new type 
recently described in the prize winning 
S.A.E. technical paper by Beisel of 
Vought & MacClain and Thomas of 
Pratt & Whitney. A modification of the 
orthodox N.A.C.A. design, it comprises 
three features, — (1) pressure baffles at- 
tached to the engine and directing the 
cooling air against the cylinders; (2) 
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the cowling itself; (3) a set of con- 
trollable flaps attached to the cowl by 
which the amount of cooling air can be 
regulated at will by the pilots. 

The ships, the result of three years of 
active development work, are to be de- 
livered by the end of 1935. 


New A.T.C. 

T HE interesting two-place cabin 
“flyabout" built by the Porterfield 
Aircraft Corp., of Kansas City, Mo., 
which was described in Aviation for 
August, 1934, has been recently 
awarded an A.T.C. by the Bureau of 
Air Commerce. Powered with the Velie 
65 hp. engine it is priced at $1,575; 
with the I.eBlond 70 hp. at $1 .675. 

Young; Veteran 

I T IS hardly the custom of this de- 
partment to print the pictures of air- 
planes designed sis years ago. But 


British - Made DcHavilland Gipsy 
Major 130-hp. engine, for European 
use, while 97 were or will be equipped 
with Kinner engines, principally the 
B-5 Model of 125 hp., although some 
of the R-5 160-hp. model are used. 
One hundred and twenty from the total 
of 122 are for governmental services. 

Stearman 73 

F ROM Wichita, Kansas, comes word 
that the Stearman Aircraft Company 
has the production of 41 primary 
trainers for the Navy well underway. 
The trainers, of typical sturdy Stearman 
design throughout, are to be powered 
with 220 hp. Wright Whirlwinds. 

The fuselage and tail group are of 
welded steel tube construction, fabric 
covered. The wings have spars and 
ribs of spruce, aluminum alloy channel 
drag struts, are also- fabric covered. 
Ailerons are of the fabric-covered 
riveted aluminum alloy frame-work 
type. The full cantilever landing gear 


and the tail wheel are both oleo 
equipped. 

Besides the factors of performance 
given below, the Model 73 has proven 
its ability to take off and clear a fifty 
foot obstacle within 750 ft. in still air 
with full load and to land over the 
same within the same distance. 



Commercial Radio Compass 

T HE Kruesi Radio Compass for 
aerial navigation, manufactured by 
the Fairchild Aerial Camera Corpora- 
tion, has recently been made available 
for the use of air transport lines, com- 
mercial flying service operators and 
private fliers. It is of the type that 
enables the pilot to establish and fol- 
low a direct course by means of the 
signals or the programs broadcast by 
commercial and private radio stations, 
as well as by means of the signals of 


airways. It provides radio direction in 
areas where the established airway 
facilities do not exist and makes the 
pilot independent of the fixed airways 
when he desires to fly away from the 
beam to avoid specially unfavorable 
conditions, or for any other reason. 
Besides serving as a homing device, the 
Kruesi compass may be used as a posi- 
tion finder in 'the air, or on the ground 
in the event of a forced landing. It 
may be used when flying either to or 
from a selected station. 

Developed at Wright Field, Dayton, 



when an American aircraft achieves an 
export sales record of well over 100 
units during a twelve months period 
it deserves a place in this or any other 
part of the magazine. Such is the case 
with the Fleet biplane trainer, still in 
production by the Consolidated Aircraft 
Corporation of Buffalo, which has just 
completed its best export year although 
its first appearance was made at the 
Chicago Aviation Show of December, 
1928. 

Foreign orders for the Fleet taken 
during the year 1934 totalled 102 com- 
plete units, equipment and material for 
twenty to be manufactured under foreign 
license, and approximately fifteen 
equivalent airplanes in spare parts. 
The corporation enters 1935 with orders 
for 31 complete planes, plus equipment 
and material for twenty additional and 
with prospects for at least equalling the 
1934 record export volume. 

Twenty-five were equipped with the 





of four principal units— the compass re- 
ceiver, the bearing indicator, the remote 
control box, and the fixed or rotatable 
loop. Altogether, with flexible cables 
and wires, the device weighs approxi- 
mately 45 lb. A dynamotor and storage 
battery are required in addition to the 
above. The filament voltage is supplied 
from a 12-volt airplane starter storage 
battery. The plate supply is obtained 
from a dynamotor operating from the 
starting battery. 

The commercial type receiver is one 
compact unit which not only saves 
weight and space over other models but 
operates entirely by remote control. It 
has a frequency range of 150 to 1.500 
kc., in the following bands: 150-200 
kc. : 250-500 kc. : 450-900 kc. and 800- 
1,500 kc. The compass receiver unit 


Ohio, by Geoffrey G. Kruesi under the 
direction of Capt. Albert Hegenberger, 
the army prototype of the commercial 
model has been tested under a wide 
range of service conditions, made a key 
unit of the Air Corps blind landing sys- 
tem and at present is being built in 
large numbers for service installation. 

In the new commercial model tuning 
and changing of wave bands have been 
simplified by eliminating a number of 
operations entirely and by making 

To establish a course in bad weather 
the pilot selects a government or coin- 

destination, tunes in on the signals or 
program broadcast by that station by 
means of earphones, and then switches 
from the earphones to the bearing in- 
dicator. The position of the pointer on 
the large face dial of the bearing indi- 
in relation to the desired course. The 
pointer at Zero indicates the plane is 
“on course.” If the pointer is to the 
left of Zero the plane is headed to the 
right of the course and correction is 
made by applying left rudder. If the 
pointer is to the right of Zero the op- 
posite is true of course. 

Having maneuvered the pointer to 
Zero the pilot merely has to hold it 
there, checking his drift by comparison 
between the magnetic and radio com- 
pass bearings. If the rotatable loop is 
used, the Kruesi Radio Compass may be 
employed to establish position with no 
alteration of the airplane's flight path. 
The loop is rotated by a hand wheel 
until Zero bearings have been obtained 
from each of two selected stations. The 
rotating mechanism includes a 360-deg. 
scale readable to one degree. By means 
of this scale each indicated bearing can 
be quickly read and lines drawn on a 
map with reference to the magnetic 
compass course. The intersection of 
the lines indicates the airplane’s posi- 

The Kruesi Radio Compass consists 


includes heterodyne receiver with five 
tubes and automatic or manual volume 
control. The other tubes are included 
in the direction finder circuit. It oc- 
cupies only about 1,000 cu.in. of space. 

All tuning and switching is concen- 
trated on the remote control box panel, 
which includes a tuning dial calibrated 
with the bands used, "a pair of switches, 
a jack for the headphones, and a handle 
for tuning. This box requires only 
about 100 cu.in. of space and can be lo- 
cated wherever it is most convenient 
for the pilot Bands are changed merely 
by turning a switch. This automati- 
cally makes the necessary changes in 
the loop and receiver. The needle in- 
clination is steady irrespective of voice 
modulations up to 100 per cent. 

The iron core dynamotor type bear- 
ing indicator has a large face’ to make 
it easily readible and is designed for 
installation on the instrument board. 
The face is finished in black and the 
pointer and dial scale are painted with 
luminous ladium material. The pointer 
moves through an arc of 70 deg. It 

certain degree. d 

The streamlined loop, with a diameter 
of 21 in., produces a drag of only 4 lb. 
at 190 m.p.h. and a drag of 8 lb. at 250 
m.p.h. when in position at right angles 
to the direction of flight. It is easily 
demountable. The rotatable loop ro- 
tates through 360 degrees, is turned by 
a hand wheel and may be locked in any 
position. The loop is used in conjunc- 
tion with a standard mast antenna, pro- 
jecting 6-8 ft. from the fuselage, or a 
fixed wire antenna not more than 10 ft. 
and not less than 9 ft. long. 

Satisfactory bearings under average 
operating conditions may be received at 
a distance of 300 miles 
overland and 700 miles 

cies under 600 kc. Un- 
der favorable condi- 
tions bearings have 
been established over 
a ^distance of 1,500 


Freighter 

A NEW modification 
of theCurtiss- 
Wright Condor, the 
Model CT-32 basically 
similar to the Air 
Corps Type YC-30, 
has been designed for 
optional use as a 16- 
place troop transport, 
as a 6-litter ambulance, 
as a cafeteria, or as a 
freight carrier. Note, 
in the photo at the left, 
the monorail hoist and 
the large door opening 
made possible by fold- 
ing back a panel in the 
turtle deck. 
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OPERATOR’S CORNER 

An exchange of ideae on the problems of the commercial aviation industry 



Two classes of students 

O UR flying students are grouped in two 
classes. Those who are regularly 
employed at our school, and attend ground 
school classes along with the flying courses, 
and those who purchase flying time at 
various and sundry times, and in amounts 
varying from 30 minutes to 20 hours. In 
the latter class we also include those pilots 
who are desirous of purchasing sufficient 
flying time for renewal of license, and also 
those persons who enroll for "refresher 
courses.” In the first group we have made 
an hourly rate which includes ground school 
and flying, and charge each student reg- 
ularly enrolled on that basis. For example, 
our limited commercial course includes 40 
hours of flying instruction, in addition to 
a complete four months ground school 
course. The price of the limited commer- 
cial course is $520 and by dividing this 
amount by the number of hours of flying 
time included, we arrive at a very definite 
rate to which all students enrolled in the 
above course are charged. It simplifies 
bookkeeping considerably, and assure the 
student of receiving ground instruction at 
the same time he receives flight instruc- 
tion. For all students coming under group 
two, as described above, we have a rate per 
hour, depending upon the type of plane that 
the student wishes to fly. 

All charges made for flying time are 
based upon the time the school plane leaves 
the line, and the time it returns to the 

Tax? time at the Spartan School of Aero- 
nautics would be included at the same 
rate as actual flying time. In no case, 
however, would a student consume more 
time than one or two minutes in taxiing on 
the field. As a matter of fact two minutes 
would be a maximum. The minimum de- 
pends upon the direction of the wind, 
which would make it necessary for a stu- 
dent to land, turn around, and taxi back, 
or whether he would land and taxi up to 
the line. — L ieut. John C. Carroll, chief 
flight instructor, Spartan School of Aero- 
nautics, Tulsa, Okla. 

One. flat hourly rate 

W E have found that an hourly rate 
based on operating costs, depreciation, 
overhead, hangar rentals, etc., charged the 
same to all classes of pilots has proved 
satisfactory for our operations. For flights 
less than an hour, we charge for the pro- 
portionate fraction of the hour. We charge 
from the time the plane starts taxiing out 
to the field until it gets back to the line 
again. If any undue delay was experi- 
enced in taxiing, either in taking off or in 
landing, that time is deducted. Our rates 



are as follows : Kinner K5 Sportster, solo, 
$10.80. — dual $15; Fleet K5, solo $9.90— 
dual $14.10; Aeronca C3, solo $6 — dual 
$10.20. — A. Elliott Merrill, president, 
Washington Aircraft & Transport Corp., 
Seattle, Wash. 

Taxiing a part of instruction 

W E have a reasonably low rate for solo 
flying time. The student pays the 
regular solo rate as soon as he takes over 
the controls and continues until the ship is 
taxied back to the starting line. We be- 
lieve this to be the best method inasmuch 
as the student is actually learning an im- 
portant phase of flying when he is han- 
dling the ship on the ground. — D. E. Rich- 
ardson, Ann Arbor Air Service, Ann 
Arbor, Michigan. 

Eliminate charges for incidentals 

I N most cases we find the student better 
pleased with a flat quotation of so much 
for a certain number of hours of time in 
the air, than with a lower price plus a 
number of unknown incidentals. We be- 
lieve it advisable to include taxi time in 
our charges for instruction rather than to 
make an additional charge, because it not 
only eliminates additional bookkeeping, but 
what is more important, it does not en- 
courage the student to add to the wear and 
tear on the ship by taxiing at a high rate 
of speed over rough portions of the airport 
or to take unnecessary chances in taxiing 
thereby saving himself a few dollars on the 
cost of his instruction. — Craig Isbell, 
Springfield Aviation Co., Springfield, III. 

Separate charges cause disputes 

W E have found it more satisfactory to 
make a straight charge of so much 
per hour for the ship from the time of its 
departure from the line until its return. 
This eliminates all disputes and “red tape" 
that might be entailed in segregating the 
air time from the taxi time. We have 
never received any criticism on this method 
after eight years of student instruction 
work. — Lee U. Eyerly, president, Eycrly 
Aircraft Corp., Salem. Ore. 

Strictly cash 

W E have found it most practical to 
charge for flying time, cash for each 
lesson. We have one rate for dual instruc- 
tion and a lower rate for solo time. We 
use a time recorder chart and charge the 
student with the time when he leaves the 
apron until the time he returns to the 
apron. In case of cross country flights we 
of course make special arrangement for 
stopover time, based on the individual trip. 
— L. G. Mason, Montgomery School of 
Aeronautics, Montgomery, Ala. 

Time recorder essential 

O UR method of charging for flying time 
is to charge for all of the time the 
plane is used by the student between the 
first takeoff and the last landing. We do 
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not charge for taxiing time from the line 
to the point of original takeoff or for the 
time from the last landing back to the 
hangar, but do charge for the time on the 
ground while the instructor is explaining 
to the student and while the student is 
taxiing between the landings if flying solo. 
We have a time recording instrument in 
our training ship which shows very accu- 
rately the time that the student has the 
airplane, so there can be no question about 
this item. We have found that the recorder 
meets with the approval of the students 
as well as ourselves. We have always 
charged by the hour for instruction. We 
have never attempted to sell a course of 
training, as the length of time required to 
bring a student to the point of solo is 
different in almost every case. — M. E. Ou- 
phant, secretary, Michigan Aeronautical 
Carp., ypsilanti, Mich. 

Half hour minimum 
«7 E have had the best results with 
" nothing less than a half hour or more 
of flying at a time. Our time is com- 
puted from the time the plane taxies away 
from the blocks until it returns. We re- 
quire our students to turn planes around 
after every landing, because we maintain 
the student needs training in handling his 
ship on the ground as well as in the air. 
Being able to taxi where he wishes, he al- 
ways shows marked improvement in take- 
offs and landings. Ground loops are pre- 
vented as he feels what the plane is going 
to do just before it gets too much head- 
way in the wrong direction. All time in 
the ship is instruction time and should be 
pointed out to students as such. When 
they are landing and taking off and work- 
ing to bring their judgment and skill to a 
better stage of perfection, the time should 
be paid for accordingly. — E. L. Markham, 
secretary and treasurer. Meriden Aircraft 
Corp., South Meriden, Conn, 

Payments spread over course 

O UR school has found it best to charge 
a flat rate on the entire course, pay- 
ments to be made on a down payment at 
the time of entrance and the balance divided 
over the period of time the student will be 
taking the course. Our rates have been 
lowered and our charges are made on air 
time and taxi time. — J. B. Plosser, presi- 
dent, Crand Central Flying School, Glen- 
dale, Calif. 

Aeronca taxi cost low 

AT the present time we have a flat charge 
^ for a solo course, which gives the stu- 
dent all necessary dual and one short solo 
flight. We also give flying time by the 
hour, and if a student chooses this method 
of paying, it costs him about 20 per cent 
more than if he accepted the flat rate for 
the course. This latter method is often 
used by students who have already had 
some instruction, and also by students 
who believe they are better than the aver- 
age and expect to solo in a very short 
time. The charge for flying time is based 
on time in the air and no charge is made 
for taxi time. Our reason for this is that 
we use Aeroncas almost exclusively for this 
work, and we figure that taxi time costs 
us practically nothing. Also, we seldom 
have such a rush of business that time is an 
clement to be figured.— Malcolm L. Hath- 
away, T red Avon Flying Service , Inc., 
Easton, Md. 


Sliding rate scale 

J HAVE found that a contract sliding 

scale schedule seems to have worked 
out best. Time recorders with waxed 
recording charts (such as 3-hour-pcr-revo- 
lution Ohmer-Farc Vibracorder) in the 
planes are essential. This eliminates argu- 
ments. A file of cards, which the students 
may examine at any time, and which show 
the credits of their payments on one side 
and a record of their debits for time on 
the other, also helps. This is valuable also 
to the operator, as he can then take small 
payments as the students fly, and have a 
record immediately available showing 
whether each student must pay some more 
before he flies, or how much he can fly on 
his balance. In this way no student “gets 
too far ahead" of the operator — and then 
never comes round again, which has often 
happened. 

I inaugurated the contract system after 
carefully analyzing operation costs. The 
gas and oil costs were low as compared 
to standing overhead charges and obso- 
lescence (rather than depreciation) charges. 
So also were the ship and engine main- 
tenance charges. Therefore it is apparent 
that the more hours per year the ship can 
fly (thereby reducing these fixed charges 
per hour) the less per hour it costs the 
operator, and the cheaper he can let the 
ship out and still make money. By pass- 
ing the reduced charges along to the stu- 
dent, we found he flew more hours, that 
there were more hours put in on the ship, 
thereby reducing the cost per hour, and both 
operator and student were better off in 
the long run. 

We sell a contract for $9 or $12 depend- 
ing on whether it is for solo or instruction. 
While in the possession of the student and 
valid, this entitles him to a 335 per cent 
discount from the regular rates. As our 
solo rates were $9 per hour, and our 
instruction rates $12 per hour, we chose 
these figures for our contract price. The 
contract remains valid for one month from 


Question 

( Assurers will be published in March) 

I S THERE a seasonal lull in your 
operations during winter months 
or in bad flying weather? What 
have you done to obtain business in 
the slow period? Arc there services 
of a non-aeronautical nature, or 
other forms of work that may be 
obtained to keep your organization 
busy in off-seasons? 


Question 4 

(Answers will be published in April) 

W HAT are your policies for in- 
spection and servicing of equip- 
ment? At what intervals have you 
found it necessary to overhaul en- 
gines; other parts of planes? How- 

usual life of mechanical equipment, 
nomical to replace than to repair? 
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date of purchase or, if a student wanted 
to pay quite a sum for flying in advance, 
instead of giving a cash discount, we would 
agree that all money paid towards flying 
at the time of buying the contract should 
apply on that contract, and the contract 
would be valid until such money was flown 

The following are the costs per hour in- 
curred by the student: 


Solo Time 


*11 will be seen that for 3 hours flown under the 


It is a nice proposition to sell, as a sales- 
man could call on a student, “sell him a 
contract" for a little outlay, get the money 
right out of him, and therefore assure 
himself that the student would be out to 
the airport instead of just receiving his 
promise to start flying. — Joshua Crane, 
Jr., president, Waco Sales of New Eng- 
land, Inc., N. Quincy, Boston, Mass. 
Installments help wage earners 
Tj’OR dual instruction we make a nomi- 
s- nal charge of $10 per hour. This is 
figured from the solo rate plus the in- 
structor's pay. We usually give a student 
a half hour of dual in each lesson, and he 
pays cash at the end of the lesson. By 
doing this a great many of the boys who 
draw a small weekly wage are enabled to 
buy at least a half hour per week. We 
also have a flat rate plan based on experi- 
ence, of $85 to solo. This includes all 
dual instruction as well as the first solo 
and whatever additional instruction may 
be required up to 10 hours solo. Students 
who pay cash in advance for the flat rate 
course are given a 5 per cent discount. 
Otherwise they pay $35 down and two 
payments of $25 each, payable at the end 
of the third and sixth hours of instruction. 

We charge $6 per hour for solo time, 
payable as they fly. The ship is not let 
out tor any less than a 15-minute period. 
We also try to sell solo time to our stu- 
dents in blocks, in other words we try to 
contract with them for 5 hours at a time, 
to be flown out within two months. For 
this we give a discount of $1 per hour if 
paid in advance for all 5 hours, and 50c. 
per hour if paid for in installments. This 
contract method seems to stimulate quite 
a bit of solo flying. 

These prices arc of course figured on 
operating a two place Aeronca. Time being 
computed from the time the ship leaves 
the apron until it returns. — G. L. Wil- 
liams, president. Seneca Airways, I’tica, 
New York. 
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Listening for Trouble 

B Y' combining an ordinary physician's stethoscope 
with a mica-diaphragmed “pick-up” from an old 
fashioned victrola, the instrument shop of United Air 
Lines (then at Chicago) developed a device to detect 
trouble in the ball bearings of gyroscopic instruments. 
By applying the needle point of the pick-up to the 
bearing housing of a gyro in rapid rotation on the 
test bench, the bearing noises, ordinarily inaudible, 
are amplified sufficiently so that it is quite possible, 
with a little practice, to differentiate between a perfect 
bearing and one in which wear has begun to develop. 
By this means it is possible to anticipate trouble and 
to replace bearings before there is any possibility of 


Reels for Compressed Air Hose 

C OMPRESSED air hose kicking about on shop or 
hangar floors is not only unsightly, but a distinct 
source of hazard. The problem of keeping air readily 
available and yet out of the way when not in use 
has been met by EAL’s maintenance department at 
Atlanta by installing a couple of light reels (some- 
what similar to those used for garden hose) on the 
wall just inside the main hangar door. The hose is 
reeled “alive,” that is, the inner end is connected to 
the reel hub, which in turn is connected to the com- 
pressed air line through a rotating, air tight coupling. 
Thus, any length of hose may be paid out from the 
reel to the point where it is to be used. A simple 
crank is provided to reel in hose. 

Light for Close Quarters 
1%/TECHANICS in United's Servicing hangar at 
It. 1 Chicago find many uses for a long-necked 
portable lamp made of an ordinary hand-flashlight 
and a piece of small diameter soft copper tubing. In 
place of the usual reflector, one end of the tube is 
fastened to the case, and the other carries a miniature 
socket for the bulb. An insulated wire through the 
center of the tube, completes the electrical circuit. The 
tube is about 2 ft. long (the length may be varied, of 
course, to fit any required conditions), it is flexible 
enough to be bent into odd shapes to reach inaccessi- 
ble locations, — and the small O. D. of tube, bulb and 
socket make it possible to put the light inside of 




cylinders through spark plug holes, into 
rocker boxes or other places where 
space is limited. 

Wheel Jack Auxiliary 

R ACK in the days when Ludington 

a gadget was devised to get around 
the very difficult problem of getting a 
jack under the landing gear when one 
of the airwheels went flat. Clarence 
Belinn, now of National Airways, has 
dug a few pictures Of it out of the 
archives, and sends them in for what- 
ever they are worth to anyone faced 
with a similar problem. 

The tool is simple and easily made. 
It consists of a short steel tube mandrel 
of a diameter that will just slip easily 
into the wheel axle of the airplane. 
Welded to the outer end is an offset jack- 
pad, reinforced by steel plate webs as 
shown at left. Pivoted through the 
tube under the jackpad are two steel 
tube struts. They are free to swing 
about the pivot. Each carries a flat 
"foot" or pad welded to the lower end. 
The series of pictures shows clearly the 
way it is used. Operators who service 
ships on airwheels should find a similar 
tool a useful addition. 

Reclaiming Cleaning Fluid 

W HERE large quantities of cleaning 
fluids are used daily to clean oil 
and dirt from airplane and engine parts 
it is worth while to consider means of 
reclaiming. Fortunately, the processes 

as those required for cleaning lubricating 
oils for reuse. 

Readers will recall H. P. Taylor's 
"still” at the old American Airlines plants 
in Dallas. He dumped his used mineral 
spirits in an old boiler out back of the 
shop, heated the boiler by burning the 
sludge from previous reclaimings under 
it, and condensed the distillate in a sim- 
ple pipe coil. In this way, with very little 
labor, he was able to reclaim some 90 

But distillation is not necessary, in 
the opinion of Clarence Belinn, National 
Airway's maintenance superintendent. 
Up in Boston where he overhauls 
Lycomings and Stinsons, he has made a 
simple and effective reclaimer for 
Varsol out of a couple of old oil drums. 
Referring to the sketch, the top half of 
the unit is made from half a steel drum. 
It is, in effect, a large funnel, for a short 
piece of pipe has been welded, as shown, 
into the end bung. Over the open end is 
a cover, part welded on, part hinged. 
Four flat spring clips are welded on the 
sides to hold the funnel in place on top 
of a regular oil drum. On the latter, the 
spigot is removed from the end bung and 
screwed into the side bung. A few 
layers of old felt, sand and charcoal are 
laid into the bottom of the funnel, and 
the outfit is ready to operate. 


As used Varsol comes back from the 
shop it is simply dumped into the funnel. 
As it works its way down, the solid 
particles are strained out and it drips 
through to the drum below. The lower 
half of the drum forms a settling tank, in 
which the sludge slowly settles and al- 
lows the clean Varsol to come to the top 
when it can be tapped off through the 
spigot. When the sludge reaches the 
spigot level, the drum is pulled out and 
sold (for the usual 50 cents) and a new 
one substituted. Belinn reports an aver- 
age saving of 90 per cent. 

Fire Extinguisher Unit 

A SIMPLE steel A frame fitted with a 
loop handle makes a convenient 
means of handling a pair of 1-qt. 
Pyrene fire extinguishers around 
TWA’s hangar, apron and fuel pits at 
Kansas City. Sheet steel panels bolted 
to the welded angle-iron frame carry 
the regular Pyrene wall type brackets. 
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Aviation’s Card Index of New Equipment 

This department is equipped to help readers locale luoiiii/ncllii-ers o/ any parte, accessories or materials 


MATERIALS Koroseal 

B. F. Goodrich Company, 

Akron, Ohio 

K OROSEAL, a new plastic material, although not the 
same as rubber in chemical composition, may be molded 
into any shape, and resists disintegration in the presence of 
corrosive chemicals. The claim that Koroseal does not swell 
and soften in oils makes it useful for oil sealing gaskets 
where swelling is objectionable. It offers resistance to light 
and oxidation, and possesses long flexing life. Odorless. 

Aviation, February, 1935 


ENGINE ACCESSORIES Tachometer 

General Electric Company, 

Schenectady, New York 

G -E Aircraft Tachometer operates on generated-frequency 
principle. Calibrated for temperature effects, pointer 
remains steady under all conditions. Generating unit has no 
brushes or slip-rings. Maintenance is reduced through 
direct-driven rotor. Indicator reads from 0 to 2,500 r.p.m. 
when generating unit turns from 0 to 1,250, but wide range 
of optional driven and indicated speeds available. 
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AIRPORT EQUIPMENT Lamps 

Westinghouse Electric & Manufacturing Company, 

East Pittsburgh, Pa. 

N EW signal lamp, applicable to remote flasher beacons. 

embodies prefocusing collar which encircles bayonet 
base and, as lamps are changed by automatic device, fixes the 
filament position. Spiral wire eliminates lens shadow. A 
straight filament coil withstands the strain of constant 
flashing. S-ll clear glass bulb, maximum overall length of 
2| in., available in seven amperages. 
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LABORATORY EQUIPMENT Milliohmmeter 

Shallcross Manufacturing Company, 

700 MacDade Bhd„ Collingdale, Pa. 

M ILLIOHMMETERS Nos. 670 and 671 measure re- 
sistance lower than that covered by ordinary Wheat- 
stone Bridge. Applicable for testing of aircraft bonding 
and shielding of ignition systems. No reference curves or 
charts required, actual resistance being read from instrument 
scale. Ranges : No. 670 (.75-.3-.075-.03-.0075-.003) ; No. 
671 (0.3-.003). 
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MISCELLANEOUS Blue-print paper 

C. F. Pease Company, 

813-821 N. Franklin St., Chicago, III. 

T HE new Pease “K” speed paper and cloth is non-bleed- 
ing and color fast, enabling prints to be fully exposed or 
even over-exposed without affecting color or clarity of out- 
line. Accommodates practically all classes of tracings at 
one printing speed. Available in standard weights, lengths, 
widths, rag stock content, in rolls or in sheets. Free samples 
on request. 
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SHOP EQUIPMENT Spray guns 

Binks Manufacturing Company. 

3114 Carroll Ave., Chicago, III. 

T WO new spray guns, "Thor" 5 and 6, are announced. 

No. 5 is a touch-up and shading gun, equipped with 
overhead trigger; No. 6, a combination touch-up and general 
service gun with conventional pistol grip. Outstanding fea- 
ture of both guns is adjustability of spray while in use. Spray 
may be widened or narrowed as it is moved over work. 
Heads are arranged to avoid obstructing vision. 
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RADIO EQUIPMENT Transmitter 

Western Electric Company, 

195 Broadway, New York City 

W E. 14-A Transmitter, with 9-A Rectifier, is multi- 
frequency, crystal controlled for telephone, CW, or 
tone telegraph transmission, housed in individual metal 
cabinet 83x24x29. Preadjustable to ten frequencies, 2 to 
18.1 megacycles. Output 400 watts at 2 to 12 mega- 
cycles, 300 at 12 to 18.1. Power requirements; 4 KVA, 
200/240 volt, 60 cycle, three phase. 
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SHOP EQUIPMENT Acetylene generator 

The Linde Air Products Company, 

30 East 42nd Street, New York, N. Y. 

T YPE MP-4 generator is a portable unit of relatively 
large capacity for shop or field use. It is of the automatic 
gravity feed type, set normally to deliver gas at 13 lb. per 
sq.in. but adjustable over a range of about 2 lb. per sq.in. 
Capacity, 150 lb. of Jxi-in. carbide, to produce 300 cu.fL of 
gas per hour. Dimensions, height, 87 in., overall diam- 
eter. 42} in. 
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AIRPLANE BRAKES 

for Hydraulic Operation 





AIRPLANE WHEELS • 
BRAKES • PILOT SEATS 
AND PNEUDRAULIC 
SHOCK STRUTS 



FOR "STREAMLINE" WHEELS 

of all sizes above 21 inches 

* 

BENDIX PRODUCTS CORPORATION 




ntuJi 
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TEXACO fk/idtum 

TEXACO AIRPLANE OIL ★ TEXACO AVIATION GASOLINE 
FOR RUNWAYS, HANGAR FLOORS, APRONS AND DUST 


THERE IS AN EXTRA MARGIN OF SAFETY, SPEED 
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says NORTHWEST AIRLINES, INC. 


You can't afford to discount what 
8 million miles of flying proves! 


Northwest Airlines, Ine. fly — “The shortest 
route from Seattle to Chicago” with lubri- 
cants that help them to maintain an unusual 
record for safety — speed — economy. 

This famous transport company installed 
controllable pitch propellers and turned to 
Texaco for a lubricant that would handle this 
tough job efficiently and with a minimum of 
expense. Marfak was recommended and here 
is what this well-known operator says: — 

“It doesn't channel or gall but re- 
mains in the assembly and assures 
constant lubrication for slides and 
counterbalances.” 

Many pilots know that Texaco Airplane Oils 


have exceptional lubricating qualities. They 
measurably reduce friction drag and increase 
engine pull. Their resistance to sludging helps 
to lower overhaul expenses. Their ability to 
maintain pressure under all extremes of op- 
erating conditions provides an extra margin 
of safety. And safety is the vital factor. 

The performance of Texaco Aviation 
Products on such airlines as “TWA,” “Pan- 
American,” “American,” “Bowen,” “Delta,” 
“Pennsylvania,” “Northwest Airlines, Inc.,” 
etc., is your best assurance that they will meet 
all your operating requirements with a greater 
degree of efficiency and economy than oils of 
a lesser record of accomplishment. 

• CO 

THE TEXAS COMPANY, 135 E. 42nd St., New York City 


PRODUCTS 


★ TEXACO ASPHALT PRODUCTS 
LAYING ★ TEXACO MARFAK 


AND ECONOMY IN TEXACO AVIATION PRODUCTS 
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Where 
The Bearings 
Must Not Fail 


MEN ASCO employs 

PRECISION BEARINGS 


Menasco Manufacturing Co. (Los Angeles) writes: — “Norma- 
Hofjmann Bearings were used in the C-4-S Menasco 'Pirate’ Engine 
which powered the Miles and Atwood Special so successfully raced 
at the Cleveland Meet by Mr. Lee Miles.” ***** In the 
4-day races referred to, Menasco Engines won 32 out of a possible 42 
prizes — more than all other engines combined. * * * * * Con- 
tinuing, Menasco writes : — "T he engine in Miles’ plane was equipped 
with the following Norma-Hoffmann Bearings: front (supercharger) 
impeller shaft bearing is a Norma-Hoffmann Roller Bearing; crank- 
shaft thrust bearing is a Norma-Hoffmann Ball (Thrust) Bearing; 
camshaft thrust is also taken by a Norma-Hoffmann Ball ( Thrust ) 

Bearing. . . . For the racing purposes to which this engine was put, 
crankshaft speed reached 2900 to 3000 R.P.M. Speeds on the im- 
peller shaft went above 30/100 R.P.M.” * * * * * Where the 
bearings must not fail — on land, at sea, or in the air — NORMA- 
HOFFMANN PRECISION Bearings are the choice of designers 
and engineers. Write for the Catalog. 

NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., II. S. A. 

BALL, ROLLER AND THRUST BEARINGS 
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^ FORMICA 
PULLEYS a4te/— 
INSTRUMENT PANELS! 


This Sikorsky S-42 Flying Boat carries 48 passengers 
and is used by Pan American Airways between Miami and 
Rio de Janeiro. 

Like the overwhelming majority of American aeroplanes, 
this flying boat is equipped with Formica control pulleys. 
It also has Formica guides for engine control cables, and 
some instrument panels. 

During the past several years a very large proportion of 
aeroplanes, built by most of the leading makers, have used 
Formica control pulleys and other Formica parts. Formica 
pulleys are available in all the standard sizes and in sev- 
eral types. 

Descriptive folder on request, 

THE FORMICA INSULATION COMPANY 
4628 Spring Grove Avenue Cincinnati, Ohio 
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GULF REFINING 
COMPANY 


GULF takes another important 
step to give ideal lubrication to 
the aviation industry 

Pennsylvania contributes its 
rich crude oil to Guljpride 

GULFPRIDE OIL, leader in offering 
lubrication for airplane motors of every 
type, now gives even more economy, more miles, 
quicker starting, and greater protection. It is now 
made 100% Pure Pennsylvania! 

By using the new Gulfpride, you keep your motor 
cleaner over a much longer period of time. Hence, 
need for engine overhauls is minimized and in-the-air 
engine hours between overhauls are lengthened. 

Give Gulfpride one trial, on one of your ships. Test 
it against your present oil. When you take the two 
motors down you will discover less carbon, and free- 
dom from hazardous ring and valve stem sticking. If 
your favorite airport does not stock the new lubricant, 
send As the name and location. 


FEATURES OF NEW GULFPRIDE 

(700% Pure Pennsylvania) 

1. Toughest lubricating film. 

2. Greater resistance to heat. 

3. Greater resistance to oxidation. 

4. Less carbon deposit. 

5. Quicker starting. 

6. Most efficient under all operating 

temperatures. 
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The Same Smooth Teel.. 


AFTER ^ MILLION MILES” 




Fafnir ball bearings safeguard the controls 
of the giant TWA Douglas Luxury Liners, 
which recently completed the equivalent of 
more than a thousand trips of comfortable, 
dependable, over-night service between New 
Jersey and California airports. Ailerons, rud- 
ders, elevators, flaps and other control surfaces 
during all those gruelling miles aloft, func- 
tioned so perfectly that Mr. Paul E. Richter, 
Vice-President in Charge of Operations of the 
Transcontinental and Western Air, Inc., 

"TWA Douglas Luxury Liners have now 
flown nearly 3,000,000 miles, during which 
time Fafnir ball bearings have preserved 
the original smooth "feel” of the control 
surfaces. 

“The Double-Seal Fafnir bearings have 


eliminated the need for greasing, and our 
frequent inspections have thus far failed 
to disclose any defects, resulting in low 
maintenance costs. 

“The above statements are more signifi- 
cant in view of the fact that these planes 
have been flown through all conditions of 
exposure and in temperatures varying 
from 40° F. below zero to 1 10° F. above.” 
Fafnir pioneered the development of control 
bearings in cooperation with leading airplane 
builders. The accumulated experience of these 
years of specialized engineering is at your 
service. The Fafnir Bearing Company, 
New Britain, Conn. . . . Atlanta . . . Chicago 
. . . Cleveland . . . Dallas . . . Detroit . . . 
Milwaukee . . . New York . . . Philadelphia. 
Builders of the Original A ireraft Bearing Line 




FAFNIR BAIL BEARINGS 


ecor 
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THE CHOICE 
OF THE 
AVIATION 
INDUSTRY 


100% B.G. 

All ships participating 
in the 1935 Miami Air 
Races were B.G. 


equipped. 

THE B. G. CORPORATION 


136 WEST 52nd STREET, NEW YORK 


Cable Address: Golsteco, New York 
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I So IV a Waco Cabin Plane 
at *5225^ 



THE WACO AIRCRAFT COMPANY. TROY. OHIO 

' mmm?* 






AVIATION 



His “O.K.’s” in the log book at the end of the 
run are the most conclusive testimonials of Boeing 
performance • > • Boeing Aircraft Company, Seattle. 


BOEING HAS ALWAYS BUILT TOMORROW’S AIRPLANES 


TODAY! 


|=ZHrt' 



The Kit TIE SI RADIO COMPASS 

Available for the first time for the use of 

• AIR TRANSPORT LINES 

• COMMERCIAL OPERATORS 

• PRIVATE PILOTS 


T HE KRUESI RADIO COMPASS is a compact, 
easily operated navigation instrument, “hom- 
ing” device, and position finder which will 
work from commercial broadcast stations, all 
radio beacons, and other government airway sta- 
tions. It enables the pilot, by the simple opera- 
tion of keeping an indicator pointer centered, to 
fly directly to any station selected. This reduces 
aerial navigation, especially when flying blind, to 
its simplest form. 

THE KRUESI RADIO COMPASS has outstanding ad- 
vantages over all other aerial navigation devices. 
It has far greater range than the beacon receivers. 
It can be reliably operated under static condi- 
tions which preclude navigation by any other 
radio means. It permits more effective and easier 
navigation of the radio-range beacon stations. It 
makes the pilot independent of the established 
airways system. It provides a dependable direc- 
tion finding and position finding device in areas 
not served by the federal airways system. It is so 
easy to operate that no special training or experi- 
ence is required to assure successful use. Its large 
visual indicator eliminates the strain of prolonged 
and concentrated attention to aural signals. It 
offers the simplest and easiest method of position 
finding in flight, requiring no complicated naviga- 
tional computations. It is the only device by 
which the pilot forced down in unfamiliar areas 
can establish his position and direct searching 


THE KRUESI RADIO COMPASS, now available for 
the first time for general uses, embodies refine- 
ments and design features made especially to 
meet the requirements of every type of commer- 
cial and private flying. 

THE KRUESI RADIO COMPASS has been in serv- 
ice use by the United States Army Air Corps and 
is the only radio compass proved by actual ex- 
perience under severest service conditions of every 
nature to be entirely dependable in operation. 
Thousands of fully blind landings have been made 
with this instrument. 

THE KRUESI RADIO COMPASS is built with the 
benefits of Fairchild’s years of experience in high 
precision manufacturing and in accordance with 
the same high standards which have always 
characterized Fairchild aerial cameras and instru- 
ments and has made them popular equipment 
with aviation units and commercial companies 
throughout the world. 


PURCHASERS OF THIS TYPE EQUIPMENT should 

distinguish between products which are proven by actual 


THE KRUESI RADIO COMPASS is the radio 
compass adopted as standard by the United 
States Army Air Corps. Fairchild Aerial Cam- 
era Corporation is the sole licensee under the 
new Krnesi patents (pending). 


A product of the 


FAIRCHILD AERIAL CAMERA CORP. 

<•2-10 Wootlsidp Avenue, Woodside (New York), N. Y. 
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_____ 

Do you know that . . . 

each month our subscription depart- 
ment receives more than 150 requests 
for “back” issues of AVIATION? 

❖ ❖ ♦ 

If we printed extra copies of our 
monthly issues, we would be glad to 
comply with these requests, but un- 
fortunately we have no way of knowing 
in advance just how many of our news- 
stand readers will “miss” an issue. 

❖ ❖ ❖ 

But We Do Know — that each of 
these requests indicates a reader has 
“missed” just the issue he could make 
valued use of. 

Insure your receiving 
AVIATION regularly by filling in the 
coupon below, today. . . . 


AVIATION Here is my check for $3.00. Send me Aviation for one 

330 W. 42d St., New York City ful1 > ear - 

Address 

City and State 

Nature of Activity 
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Just published — 



An authoritative correla- 
tion of both aeronautics and 
marine design 

SEAPLANE 

DESIGN 

by WILLIAM NELSON 

(Construction Corps), U. S. Navy 


j_|ERE is a book devoted exc 
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KEEP THE PARACHUTE UNDER 
YOUR SEAT BY WEARING 
RADIO-PHONES OVER YOUR EARS 


.PER 

3 



RADIO SAVES WEAR AND TEAR 
ON THE PARACHUTE 


'-pHE new RCA Victor Aircraft Receivers com 




may be quickly and 
The RCA ' ' ‘ 


uickly and easily installed on any si 
CA Manufacturing Co. also manufi 
line of airport and aircraft radio trat 


s, sssa sss 

RQT MANUFACTURING CO., INC. 

CAMDEN, NEW JERSEY 


AVIATION 
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DONT MISS THE BOAT 



THIS NOTICE CALLS FOR IMMEDIATE ACTION! 


Curtiss -Wright Technical Institute 

Under personal supervision ol MAJOR C. C. MOSELEY. President. 

GRRND CENTRRL RIR TERMINAL LOS RNGELES CRLIFDRNIR 


WE INVITE INVESTIGATION and COMPARISON 

Careful and individual attention will be given any in- 
quiry you desire to make regarding our school. Our 1935 
catalog and prospectus will gladly be furnished upon 
request to anyone seriously interested in making 
AVIATION HIS CAREER by mailing this coupon today. 




□ mEKKc □ 
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D Z U S 

FA S T E NERS 

Used by practically all 
American Aircraft 
Manufacturers and 
Air transport operators 

• 

Write for Catalog 



FOR THESE REASONS 
LIGHTNESS. 

SIMPLICITY. 

STRENGTH. 

SAFETY. 

FOR THESE PURPOSES 

Engine Cowlings 
Metal Fairings 
Wheel Shields 
Floor Boards 

Instrument Boards 
Inspection Panels 

Battery Compartments 
Radio Installations 
and many other applications 


DZUS FASTENER COMPANY BABYLON, L. I., NEW YORK ■oKPL 


| MACWHYTE 

FOR METAL AIRCRAFT! 

I AIRCRAFT 

BERRYLOID 

| STRAND 

ZINC CHROMATE PRIMER 

I and CORD 

NAVY SPECIFICATION P-27 

!|| • To Army-Navy specifications • 

m 1 x 19. 6 x 7, 7 x 7, 7 x 19 construction 

Primer. It dries quickly and is the most anti-corro- 

JJN Tinned, Galvanized and Stainless 

W Steel • Dependable quality and 

eroft. Write for complete details. Simply address 

‘Uh specialists in Macwhyte factory. 

I 

BERRY BROTHERS 

VARNISHES • ENAMELS • LACQUERS • PAINTS 


DETROIT, MICH. WALKERVILLE, ONT. 


▼ 
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Army Air Corps 

Design Competitions 
Official Proposals 


U. S. Governmei 


Sion, Wright Field, Dayton, Ohio. Janu- 
ary 15, 1935. To: Airplane Designers and 
Manufacturers. — The War Department in- 

erinc Two-Place ''Pursuit' 16 Airplanes, ^o- 
any such^esjtn fn^whole or Vn^pa^wm'be 
be submitted to the Contracting onieer, 


MS 

Sasrv 




.r tne aewign h competiUon C f "tile “ 
winner ls^ qualified to manufacturt 
this* design eo'inpelftion 1 ^ and° contalr 
strut-lions in regard thereto will 


< Park ? 


Jt DEPARTMENT, Olllce of the Con 
r l! Wright C Field lr DaytSn OhhTjMUW 
19?.:,. To: Airplane Designers an 
nufacturers. — The War Department in 
s the submission in competition b 
led communications of new designs col 
^Observation Airplanes, together^wlt 




Softer 




Wrigh/FI 


OS 


For Professional 
Services and Schools, 
See Page 27 


U. S. Gove 


WAR DEPARTMENT, Omco of the Con- 
tracting Officer, Air Corps, Materiel Divi- 
sion, Wright Field, Dayton. Ohio. January 
15, ^ 1935. To : ^Airphtite ^Jeslgners and 

erlng Single-Place Pursuit Airplanes, to- 
any sjjch deslgn^in^ whole or m part will 

fleer! WHght^Field, Dayjon.' ohlo' notSjUor 

be determined as provided in 'The Act of 
July 2. 1926 (14 Stat. 7SS). The Govorn- 




e of airplane referre 
e the right to contra' 
the design competitlo 
-* — * airplanes, in 


competitfon *and 


GRIND SEATS 


USE AIR EXPRESS FOR RUSH DELIVERIES 

STANAVOi 


A 


signs and prices therefor must be submitted 
to the Contracting Officer. Wright Field, 
Dayton, Ohio, ^not later than^ May 6^ 1935^: 
Eastern Standard Time, on said date shali 
be considered. Winner or winners of this 
competition wlll^be determined ^as provided 
The Government will require^ no^ to exceed 

Proposal covering this design competition 
and containing instructions in regard 
thereto will be furnished upon application 
fherenw to thc^Contractlng Officer, Wright 


VI ATION 

Service Section 

MACHINERY 

MATERIAL 

PARTS 

EQUIPMENT 

ACCESSORIES 

SUPPLIES 


B A 30 

BALLOON AND AEROPLANE 


iu?remLrit C irgratify!ng7o W note 

hat the Service has recognized, 
hrough this proposed change, the 
iuperiority of our Fabric. 

Wellington Sears Go. 

65 Worth St., New York City 







»T I TAN I NE> 

TITANINE INC. UNION, N. J. 


AVIATION GASOLINE 
AVIATION ENGINE OIL 


ROCKER ARM GREASE 




Check List of McGraw-Hill Books 
of interest to men in the 
Aviation Industry 



‘EKWSaS"" L 


Seamo 


:height oection 

i : OPPORTUNITIES : EQUIPMENT -USED or RESALE 

TG@i&gm 
. MSSS 



I S SLASHED 


i: 


ilEZSil 
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H-T Two Unit Radio Harness 

for WASP, HORNET and CYCLONE ENGINES 


The H-T harness is made in two parts, one for each 
magneto, allowing the installation or removal for 
servicing on either unit without disturbing engine parts 

Complete harness weighs only 8{ pounds. 

Not affected by oil or gasoline. 

Approved and used by Pan American Airways. 

Cyclones and may be obtained complete with H-T cooler 
caps for Cyclones or complete with H-T shielded spark 
plugs for Wasps and Hornets — it may also be ordered 
without terminals. 

Write for Particulars and Prices 

THE HURLEY TOWNSEND CORPORATION 

305 EAST 4STH STREET. NEW YORK CITY 


INDEX TO ADVERTISERS 


Aium.nurn Co America Second Covet 

Curtiss Wright Technical Institute • 23 

Tntas Co., The ^ .^. .8;9-29 

PROFESSIONAL SERVICFS 

Falnic Bearing Co.. The. JJ 

Fairchild Aerial Cameja Ct«|L IF 

Gulf Refining Co... ..13 

Huriey-Townscnd Corp.. The 28 

SEARCHLIGHT SECTION 
BUSINESS OPPORTUNITIES 

EDUCATIONAL 2’ 

EMPIWMENI^ 22 

Ml'l Hl.RMOLS 2- 

USED AND SURPLUS EQUIPMENT 2- 

SCHOOLS 

Macwhytc Co. . . - ' 

Prart & Whicncy Aircraft Co., loc From Cover 

SERVICE SECTION 


Welltogion Sears Co 25 
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Men who regularly keep 
in touch with the market 
through other channels 
often overlook the many 
opportunities that are 
to be found in the 

Searchlight Section 

For Every Business Want 

" Think Searchlight FirsP’ 



TEXACO fivMUn PRODUCTS 



GLIDAIR FABRICOTE 


•RESTORES CHECKED AND CRACKED AIRPLANE FABRICS 
•WE ALSO MANUFACTURE A COMPLETE 
LINE OF GLIDAIR FINISHES FOR AIRPLANES 


New life for 

v OLD AIRPLANES 


THE GLIDDEN COMPANY 


A REHOUSES 




HROUGHOUT THE COUNTRY 


► FOR PACIFIC COAST SERVICE 

Aircraft Industries Inc- 

GRAND-CENTRAL- AIR -TERMINAL LOS ANGELES -GLENDALE -CALIFORNIA 

mmmosmmto -DISTRIBUTOR- mls £ fcuvuc 

P WRIGHT-STINSON-LYCOMING-SMITH (S3 

LwJ ENGINES AIRPLANES ENGINES PROPELLERS LwJ 
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The Bi-motor Douglas De Luxe trans- 
port plane as used by Transcontinental 
and Western Air. Both this company 
and The Douglas Aircraft Company 
have standardized on Exide Batteries. 


Original equipment in the majority of transport ships 

EXIDE BATTERIES CUT COSTS J WfL 


Outstanding quality, depend- 
ability and safety have won first 
choice for Exide Batteries among 
manufacturers of transport planes. 
These same qualities are vitally im. 
portant to commercial operators, 
who have found, in addition, that 
Exide dependability saves money. 

Battery care is an indispensable 
part of the maintenance routine. 
But the battery you use goes far 
toward determining the cost of 
battery maintenance to you. Exides 
respond to the care you give them 
— an inferior battery may not. In 
addition, the design and construc- 
tion of Exide Batteries reduce 


the need for maintenance to a 

Exide Aircraft Batteries now offer 
an important new improvement in 
Exide Mipor Separators — the per- 
manent storage battery plate insu- 
lator. Exide Mipor is immune to 
electrolyte, heat and vibration, thus 
helping materially to prolong 
battery life. 

Exide Engineering Service is also 
available to help lower your battery 
maintenance costs. With an unpar- 
alleled background of battery expe- 
rience as applied to aircraft service, 
our engineers will gladly work with 
your operating and maintenance 
men. W rite for detailed information. 



Showing the unique method of mounting 
the battery in these planes. With this 
"battery elevator,” batteries can be 
changed in less than two minutes. 

Extbe 

AIRCRAFT 

BATTERIES 

WITH EXIDE MIPOR SEPARATORS 


THE ELECTRIC STORAGE BATTERY CO.. Philadelphia 

The World's Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 

1 
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"THEY PILOTED A REGULAR 
COMMERCIAL PLANE" * * * 



"British aviators, interested in making flying pay 
for itself, say that the Dutch flyers' American 
machine, a Douglas air liner with Wright cyclone 
motors, and the United Stales Boeing transport 
plane, in which Roscoe Turner and Clyde Pangbom 
were trailing for third place, are 'straight stock 
commercial planes.' The British race winner is a 
'bullellike racer.' 


"This doesn't lake away from the credit of the 
plucky Englishmen or diminish in any way their 
marvelous performance in culling the flying lime 
from London to Australia by 100 hours. They made 
the flight to Darwin in 52 hours. But the race 
does show that private enterprise in the United 
States is able to build useful commercial planes/' 

—Arthur Brisbane in "TODAY" 



THOMPSON PRODUCTS. Inc. 

CLEVELAND— DETROIT 



erever 


you fly, by airline, 



reliability flies 
with you 

Significant and outstanding is the use 
of Eclipse Equipment by every air trans- 
port line in America — a distinction 
which carries high responsibility. Sched- 
uled day and night flying demands me- 
chanical and electrical excellence of the 
highest order. Eclipse equipment, we 
believe, fulfills these requirements to 
the greatest possible degree. Continued 
development, improvement and inven- 
tion keeps Eclipse equipment always 
in advance of the industry’s needs. 

ECLIPSE AVIATION CORPORATION 

EAST ORANGE, NEW JERSEY 
{ Subsidiary of Bendix Aviation Corporation } 



ECLIPSE MANUFACTURES: 


Hand Inertia Starters • Electric Inertia Starters • Direct Crank- 
ing Electric Starters • Hand Turning Gears • Retractible Land- 
ing Gear Motors • Air Injection Starters • Battery Charging 
Generators (voltage regulated) • Double Voltage Radio Gen- 
erators (voltage regulated) • Radio Dynamotors • Engine 
Driven Radio Dynamotors (voltage regulated) • Engine Driven 
Alternators (constant speed) • Engine Driven Vacuum Pumps 
(for Navigating Instruments) • Battery Booster Coils • Auto- 
matic Supercharger Regulators • Booster Magnetos • Fuel 
Flowmeters • Superchargers • Automatic Pitch Propeller 
Hubs • De-Icer Equipment • Flexible Metallic Tubing 
Detailed data gladly supplied upon request. 





